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TWO SHILLINGS 


Newman-Milliken 


Glandless lubricated plug valves 


_ 


























The Newman-Milliken Valve is a glandless, lubricated. parallel 
plug Stop Valve, of full bore. 


@ The parallel plug reduces wear to 4 minimum and greatly 


facilitates maintenance. 


@ The plug can be dropped out of the body and the valve can 


be serviced without removal from the pipe line. 


@ Newman-Milliken Valves are made in a variety of metals 


to suit various pressures and Services. 
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WRITE FOR A COPY OF BROCHURE NO. 14 WHICH GIVES FULL DETAILS OF NEWMAN-MILLIKEN VALVE 3 
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TAL CONSTRUCTIONS LIMITED 


Structural Engineers 
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WORCESTER 





OPERS 











in Finishing 


Coopers are the original makers of the Felt Polishing 


range of bobs which includes the ideal wheel for 





every class of work, in six grades from soft to rock 
Felt endless belts, another Cooper 


hard, and in four qualities. Send today for details contribution to fine polishing. Send 


for details. 


f Bob as used today, and today Coopers offer a wide 
i of the entire bob and mop range. 
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Coopers Calico Mops can be supplied in any 


diameter and thickness, loose or stitched, and 


C 0 1 p F p Pa ol a oe suitable for tapered or parallel  spindies. 
cred | Ge ae & There is a good economy range of section 


mops, too. Each quaiity can be supplied in 





COOPER & CO. (B’HAM) LTD., Brynmawr, Breconshire. 


, grades to suit the class of work. 


A 


Telephone: Brvn 
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Photo by courtesy of Mezsrs. Richard Thomas & Baldwins Lid. 





fume removal for steelworks 


Another * Visco’ fume removal plant at a South Wales steel- 
works is illustrated above. This photograph shows a Robertson 4 
-high reversing mill equipped with * Visco”’ fume removal 
plant at the Panteg Works of Richard Thomas & Baldwins 
Ltd. 
This plant, which has a capacity of 40,000 c.f.m., draws off the 
fumes generated during the rolling process through hoods on the 
ingoing and the outgoing sides of the mill. These hoods are 
fabricated from jin. mild steel plate and incorporate special 
division plates with spigots. Particular attention has been given 
to the design and method of supporting the hoods in order to 
avoid interfering with exhaust piping and other equipment on 
the mill housings. The hood on the ingoing side has been 
designed with a cut away section so that it clears the gate. 
The photograph shows the extract hood on the outgoing side of 
the mull. 


VISCO 


FUME REMOVAL PLANT 


‘** Visco ” fume removal plant for rolling mills, arc furnaces and 
general steel works purposes has been installed by many 
important steel manufacturers, including : 
The Steel Company of David Brown Foundries 
Wales Ltd. Ltd. 
Steel Peech & Tozer Ltd. 
Shepcote Lane Rolling 
Mills Ltd. 


C. A. Parsons & Co. Ltd. 
Stewarts & Lloyds Ltd. 


Thomas Firth & John 
Brown Ltd. 


Whitehead Iron & Steel 
Co. Ltd. 


Our long experience of steelworks fume removal problems is at 
the disposal of firms interested. 


"VISCO = 
— 3) a 


ENGINEERING CO.1TD. 


4asri? 
STAFFORD ROAD, CROYDON 








Phone: CROydon 4181 
Also makers of Water Coolers, Air Filters and Dust Collectors 

















One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 





BULLERS LIMITED 
MILTON + STOKE-ON-TRENT + STAFFS 


Phone : Stoke-on-Trent 54321 (5 lines) 
Grams and Cables ; Bullers, Stoke-on-Trent 
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HEAVY 


ELECTRICAL PLANT 


hydro-electric generating equipment 
mining and rolling mill machinery 


large industrial drives 





A-E-] HEAVY PLANT DIVISION 
RUGBY & MANCHESTER, ENGLAND 


A DIVISION OF ASSOCIATED ELECTRICAL INDUSTRIES LTD., incorporating the interests of BTH & M-V 
A&356 
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before 


The original ceramic nitric acid fume scrubbing towers 
at the Brantham Works of BX Plastics Ltd. 





and after 


the new fume scrubbing installation at Brantham, 
with towers and ducting entirely 
constructed of COBEX sheet. 





ok 
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RIGID VINYL SHEET 


Offering high resistance to corrosive chemicals, 
Cobex finds extensive use as a lining 

or construction material for tanks, towers, troughs 
and ducting. Cobex is light, tough, non-inflammable, 


moisture-proof and dimensionally stable. 


No other synthetic constructional material combines the chemical resistance 


of COBEX with such ease of fabrication and low manufacturing costs. 


For full details, write 
B BX PLASTICS LTD A subsidiary of the British Xylon te Co. Ltd 


HIGHAM STATION AVENUE, LONDON, £.4 TELEPHONE: LARKSWOOD S5S5II 


For EX-STOCK Orders telephone: 


Kingswinford 3551—Midlands Depot, Pensnett Trading Estate, Brierley Hill, Staffs. 
Manchester Gatley 6731—Northern Depot, Leestone Road, Wythenshawe, Manchester 22 
Glasgow South 4202—Scottish Depot, 81-83 Oxford Street, Glasgow, C.5 


London EUSton 4146—Miltoid Sales Division, 34-36 Royal College Street, London, N.W.1 
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“anFRTSONE 
ROBERTSON E [id 4191), FA; 


for 
General 
Fabrication 


Welding 
Profile-Cutting 


consult us at 


29 MURIESTON CRESCENT, 
EDINBURGH, 11 Phone: 68501/2/3 






er = 





A Large Fabricated Mild Steel Stator Frame, with 13” thick 
endplates and 3° square core bars, constructed with a 
maximum of }” allowance on machined faces. Normal 
building allowances i”. Total weight 64 tons. 











BRITISH PATENT 665,557 





FOR HIGH PRODUCTION, 
HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


4/6 To 24° TuBEs 





MINIMUM TO MAXIMUM SIZE CHANGEOVER 


IN LESS THAN FIVE MINUTES NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


FARMER NORTON 


ADELPH! IRONWORKS, SALFORD 3, MANCHESTER 


Sl R J A M ES F A R M E R N 0 RTO N & co . LT D e Telephone : Blackfriars 361 3-4-5, 3692-3 Telegrams : “Agricola” Manchester 


Exclusive CONTINUOUS STRAIGHTENING OF TUBES 
AND PIPES. WITH OR WITHOUT UPSET ENDS 
Features OPERATES WITHOUT GUIDES 


CAN BE IN LINE WITH TUBE MILL 
SPEEDS UP TO 800 FT. PER MINUTE. 


TUL, 
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Left: Liquor cooler in course of SITE ERECTION BY 


erection, using 20 ton mobile crane 








Below : Site erection of Steel 





Silos at a Cement Factory 


Consult Rileys of Batley 
for the design, manufacture, 
supply and erection of 
Plant and Equipment, as well 
as all requisite auxiliaries. 
We offer a comprehensive 
service to the 
Chemical, Fuel, Power, 
Petroleum, By-Products, 
and other Industries. 


A. J. RILEY & SON LTD. 


VICTORIA WORKS, BATLEY, YORKSHIRE 








Top section of cooler arriving at site for erection, subsequently all cir 
twn/erential joints of the assembled cooler were welded inside and out 


Telephone: BATLEY 657 (3 lines). Telegrams: BOILERS. BATLEY 








HAVE NOW SUPPLIED OVER () () 


Diesel Ratilears 
FOR BRITISH RAILWAYS MODERNISATION PLAN 





METROPOLITAN - CAMMELL 
CARRIAGE AND WAGON 
CO. LTD. 


HEAD OFFICE : 
SALTLEY - BIRMINGHAM, 8 


LONDON OFFICE: 
VICKERS HOUSE BROADWAY, 
WESTMINSTER, S.W.1. 
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The outstanding quality of David Brown 
castings is well emphasised by their wide- 


spread use in pressure installations. 


Complete reliability is the keynote of David 
Brown products, produced in a modern 
foundry using the latest techniques and 


backed by unique metallurgical resources. 


Why not take advantage of these facilities 


by consulting DAVID BROWN ? 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
FOUNDRIES DIVISION 
PENISTONE NEAR SHEFFIELD 
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eyrolie 


switchgear 


and 


control 


equipment 


FOR OILFIELD & REFINERY INSTALLATIONS 


Reyrolle have supplied 
switehgear and control 
equipment, including 
mobile sub-stations. in 


CORYTON, GRANGEMOUTH 
ISLE OF GRAIN, LLANDARCY 
NORTHWICH, SHELLHAVEN 
STANLOW, GEELONG 
KWINANA, SARNIA 
FRONTIGNAN, L’AVERA, SERIA 
BOMBAY, VENICE, CARDON 
MARACAIBO, HAMBURG 
PERNIS, LAGOS, HAIFA 
ADEN, IRAN, IRAQ 

KUWAIT, BAHREIN, BURMA 
CEYLON and MALTA 





from 
Gene 


to 


ration 


Distribution 








HEBBURN @ COUNTY DURHAM @ ENGLAND 
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no longer a pumping 


problem 






Patent No. 591835 


monoBLoc J) 
in WORTHITE : 


With the introduction of Worthite—a specially developed austenitic 





put it to the test... 
% ; Write for WORTHITE Steel |i specimen 
and acids, particularly sulphuric acid—Worthington-Simpson have lecs ond 406 this msteriel under your 


steel of superior corrosion resistant qualities, proof against many alkalis 





made the pumping of highly corrosive liquids a commercially economic own site conditions. 











proposition. 


Sa debbeliceye - ear LTD NEWARK ann 
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“STELLITE" SPRAY FUSED ALLOYS HAVE MANY F007. a7 vc 35 


© FASTER HARDFACING @ WIDER APPLICATIONS 
© MORE ECONOMY e LESS SKILL REQUIRED 





Operator fusing a pump ram. 
( Photograph by permission of Burtonwood Engineering. ) 





Deloro Stellite have developed the 
spray fusing method of applying cobalt 
base alloys. This means that all the 
abrasion, corrosion and heat resisting 
properties of these alloys can now be used 
to advantage by means of this modern 
process. 











The protection is anchored to the base 
metal which makes it far superior to 
normal metal spraying. The surface left is 
smooth thus minimising grinding for 
accurate finish. Many base metals hitherto 
unsuitable for hardfacing can be used and 
the process is simple and fast. 












Write for information on the use of this 
process for your work. 


Details given in Publication B.36 























DELORO 
STELLITE 





LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 


AO.NO.277 
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SEMI-AUTOMATIC 
FLASH CLIPPING PRESS 


This entirely new downstroking 30 ton BIPEL hydraulic flash clipping press 
brings you the advantages of semi-automatic operation. It handles work 
much faster than older-type mechanical clipping presses and is safe to 
operate. 


For full details of how the new Bipel press can help you, write to: 


B.I.P. ENGINEERING LIMITED 


Streetly Works, Sutton Coldfield. "Phone: Streetly 2411. ’Grams: Bang Streetly 
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Fabrications 


With a HIGH STANDARD 
of WELDING in ALUMINIUM, ALUMINIUM 
ALLOYS, FULL RANGE of HEAT-RESISTING 
STEELS including the NIMONIC RANGE, 
STAINLESS STEEL, NICKEL, TITANIUM, 
LOW CARBON STEELS and ALLOY STEELS. 


Space and facilities are available for the fabrication 
of medium size storage tanks etc. 


We are equipped for both Manual and Automatic 
Argon Arc, Argonaut, Metallic Arc etc. and 


G" Elevator Resistance Spot and Seam Welding. 
@” ~Feed-Hopper 
mee fobricated in “sand %' 
"Stainless Steel 18/8 spec. 


UNIVERSAL BOILERS & ENGINEERING CO. LTD. 
HEAD OFFICE: FULLEDGE WORKS -'BURNLEY - LANCASHIRE - ENGLAND 


Telephone: 3121/2 and 3203 Burnley (3 lines) Telegrams : ‘UNIVERSAL’ Burnley 


Associated with BURNLEY AIRCRAFT PRODUCTS LTD. Fulledge Works, Burnley Telephone: 3121/2 
GROSVENOR STREET, STONEYHOLME, BURNLEY Tel.: 3184 and BRITANNIA WORKS, QUEENSGATE, BURNLEY Tel.: 4102 











Flanges 
and 
Malleable 
Fittings 
encircle the World 





Our flanges, pipework and malleable 


fittings are in use all over the Globe. 
FS LER IS Ww) 
. & CO. (TUBES) LTD. 


74°82 PARADISE STREET - LONDON - S.E.16. of 
reliability 


Ramen mens nin: eo Near 











Bermondsey 3156/7 a's 








BUY BRITISH — BUY KIRKS 
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Foundation for a blast 
furnace in Refractory 
Concrete, cast as a cylindrical boss of 


32 ft. 6 in. diameter and 9 ft. depth. 





FURNACE AND BOILER 
FOUNDATIONS 


to ensure maximum protection to the 
underlying structural foundations 





and also 
SAVE MONEY, LABOUR, TIME & THICKNESS 


% 


use REFRACTORY CONCRETE 


anna | _ 


USE SECAR 250 









* Refractory Concrete 


an iron-free white calctum-aluminate cement 
for 

stable under load 

Super Duty and Special Conditions of :— 

up to 13§0°C) is made with 


crushed firebrick and 


Ciment Fondu. Ready 
for any purpose in 24 hours : 
Write for booklet “SECAR 2§0”’. Regd Trade Mark 


cenit en eatin taciisnanid ALUMINOUS CEMENT 


Reducing Atmospheres 








Resistance to Slag attack. 


Resistance to products of combustion 





i 
| | 
| | 
| | 
| | 
! Higher Temperatures up to 1800°C, 7 
| | 
| | 
| | 
| 
| | 











LAFARGE ALUMINOUS CEMENT CO. LTD., 73 BROOK STREET LONDON W.1. Tel: MAYfair 8546 


1P/59 
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Standard designs 
200'0' to 30'0" spans 


Larger spans available if required 


STEEL ECONOMY - SPACE ECONOMY 


TROPICAL SHEDS & HOUSES 
GODOWNS - BARRACKS - OFFICES ETC. 








We supply and erect anywhere in the world 








GENERAL UTILITY STEEL BUILDINGS ano HANGARS 









FOR HIRE, Erection Masts 30 ft. to 180 ft. high. Cranes and Lifting Tackle. 


BELLMAN HANGARS 


LIMITED 


HOBART HOUSE, GROSVENOR PLACE, LONDON, S.W.1 Tel: SLOANE 5259 Cables: Unitstruct, London 











Pumping Sets for 


Power Stations 











4 Mather and Platt drip-proof squirrel-cage motor 
driving a boiler feed pump in a Central Electricity 
Generating Board generating station. It is rated at 
1350 b.h.p., 2965 r.p.m., 3300 v., and is direct-on 
started with a low starting current. The Mather 
and Platt Plurovane pump delivers 600,000 Ib. of 
feed water per hour at 260° F and 1210 Ibs. q. in. 


Mather & Platt 


LIMITED j 





PARK WORKS - MANCHESTER 10 


Tele phone COLI vhurst 2321 Telegran Vather, Manchester 





Dec. 12, 1958 THE ENGINEER 15 


have you a 


HIGH CARBON 


31538 coupling problem? 


CRINKLE WASHERS 


| Errors in the alignment of connected shafts are, generally speaking, unavoidable. 
| Even when exceptionally favourable conditions do permit of perfect alignment in 
| the beginning, working loads must eventually cause misalignment. Wear of 
bearings and vibration are two certain factors which contribute to throwing con- 
nected shafts out of true, and even changes of temperature may vary alignments. 
Moss Geared Couplings wil] be found to be the perfect solution to this problem of 
retaining efficient opera- 
| tion. Intensive research has 
| enabled us to design a 
coupling which not only 
balances alignment errors, 
i but also permits free 
lateral float to the con- 
nected shafts, thus increas- 
ing enormously the life 
of connected machinery. 





Moss Gear Couplings are avail- 
able in a large range of sizes and 


our illustration shows a rolling 





High Carbon Steel Crinkle Washers 0-75/0-85". Heat 
Treated and finished Blued or Plated. Its design prevents 
damage to polished or Plated surfaces and so eliminates 
a basis for corrosion. Its counter-part, made from 
Beryllium Copper, is extensively used in the Electrical 
and Electronic Industries. 


mill main drive coupling con- 


necting 20in. diameter shafts, 









THE MOSS GEAR COMPANY LTD 
Crown Works, Tyburn 

Birmingham 24 

Phone: ERDington 1661-6 

Grams: ‘Mosgear’ Birmingham 


DAVID POWIS £SONS LTD. 
FORWARD WORKS SPARKBROOK BIRMINGHAM Ii PHONE VIC 1264-8 


















IS YOUR NUMBER 


Developed in 1942 for versatility in burning the widest 


variety of solid fuels, efficiently, smokelessly, the Oldbury 


with THE MOY MDL 0/0 @ 
Stoker anticipated the Clean Air Act by 16 years. 


ie 
cha 172 LrTa te It is your guarantee of absolutely smokeless combustion 


RINGELMANN O—with full boiler output, no matter what 


AY f OK] R fuel hazards may develop in the future. 


Send for Publication No. 1618/2 a. 


EDWIN DANKS & CO. (Oldbury) LIMITED 


OLDBURY near BIRMINGHAM. Telephone: (Stoker Division) Brierley Hill 7731 


London - Birmingham : Cardiff -°- Glasgow - Leeds . Manchester ‘ Newcastle on Tyne 
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BRITISH ALUMINIUM as 














FOR SHIPYARD BUILDINGS 





Many shipbuilders are finding Rigidal corrugated 
aluminium sheet the ideal material for cladding shipyard 
buildings. Extremely long-lived, Rigidal 

withstands salt air, and compares favourably in cost 

with materials of similar life. 

John Brown & Co (Clydebank) Ltd specified Rigidal 

for the roof and vertical cladding of their 

Prefabricating Shop. The work was carried out by 
Freeman, Morrison Ltd, who used Industrial Trough LT 
for the roof, and 3” Pitch for the side and end walls, 
some I8 tons in all. 


NOR FOL K , ee ee 5S 1 JAM EE S.’S sO UAR SE LON Dp oO N 5S WwW ii 


4{P271 
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Clarks of Hull now design 


and fabricate in Stainless Steel, 
Mild Steel, Aluminium, etc. 


QUICKLY, ECONOMICALLY 
AND EFFICIENTLY 


@ Metallic Arc Welding 
@ Argonaut and Argon-Arc Welding 
@ Stress-relieving facilities 
@ Agents or representatives 
in all parts of the country 


A MEMBER OF THE 
NEWMAN HENDER GROUP 





GEORGE CLARK & SONS (HULL) LIMITED HAWTHORN AVENUE - HULL - TELEPHONE 37654 - TELEGRAMS “ CLARK, HULL ” 








Components 
ctronie 
“struments 


and Elk 
, 


oe | 


tion 


Nuclear Reactor 
Instrumenta 


Sunvic—an all-British company—pioneered the introduction 









O 


of pneumatic force-balance instruments to this country. 





























ans? + . . . . . . . . . 

3 Now, in addition to supplying individual instruments, we will 2 

| ic/electri 33 

f * engineer complete pneumatic/electric process 3 
measurement and control systems, including data 

7 

handling. Extensive research, design and engineering LC) 

al . . . S im 

resources are available to industry at all times. ES 

= : 53 

Og 

o2 

’ ge 

$5 

; a8 


Pre mepte tu 
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Harlow, Essex 


ern you 


Not only instucments but complete intbicmentation 


for integrated monitoring, contrci and data handling of nuclear reactors and industrial processes. 





*k the applica 








¥ An A E.1. Company 


Just ti 
I 


* 
é 
partic. 
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STANDARD’S 


BUILT-UP PISTON ASSEMBLY 
For HYDRAULIC WORK AND HIGH PRESSURE SEALING 





MARO BRONZE GUIDANCE RIN 


CAST IRON HOUSING RING - 


BRONZE OUTER RING ——— 


CAST IRON INNER SPRING RING — 





CAST IRON SPACING RING — 


A perfect seal in a matter of seconds 


For temporary pipelines ‘Unicone’ instantaneous 
joints are recommended. Comprising two parts 
ently, they fasten with a ‘‘ snap ’’ ensuring a perfect 
seal In 4 matter of seconds. 











Cut away illustration showing component parts 


Rubber gasket in position and 


For permanent or semi-permanent pipelines joint ready to pull over ADVANTAGES OF STANDARD’S 
*Unicone* bolted type joints are usually employed BUILT-UP PISTON ASSEMBLY 
and can be assembled far more quickly than any | 
flexible joint giving positive anchorage. i @ All faces of assembly precision ground, permitting 
b clearances to be reduced to a minimum. 
' 


@ No possibility of ring distortion due to springing 
over solid piston. 


. y : \ 
UNICONE bi @ Any length of assembly can be built up to suit 
neco customers’ requirements. 


Pipe ends joined ready for locking 





gaerina ( 




















Flexible Joints for Pipelines = THE STANDARD PISTON RING & ENGINEERING 
, COMPANY LIMITED Established 1893 
leakproof cafe, vollable ( | | PREMIER WORKS + DON ROAD - SHEFFIELD 9 + ENGLAND 
THE UNICONE CO. LTD. Telephone : Sheffield 42076-7-8 (3 lines) Telegrams : Ocean Sheffield 9 
RUTHERGLEN, GLASGOW, SCOTLAND The completed joint. 9G 

















minirack 
INSTRUMENT TYPE M977 














CATHODE-RAY TUBE 20th Century’ D6B, 
6-inch diameter, flat-faced and having two 
separate guns with independent controls | 


SPECIFICATION | 


The new ‘Southern Instruments’ 


Sensitivity at 2Kv. E.H.T. supply Y=2 | ge ‘i . 

volts/em. (61 voltsjinch). X=25 voltsicm. (63 | M977 is a completely self-contained 

volts/inch | 
| Y AMPLIFIERS. Input Impedance: 2:2 | Double-Beam Oscilloscope of advanced 
| Pa shunted by 15 pF approx ee 

C. coupling ume constant 0:22 seconds . 2° , 

Input Attenuator: 10:1 frequency com- | design at a highly competitive price. 
pensated Amplification 26 to 800 con- 
| tinuously variable Signal Calibration | With its facilities for direct com- 
| +2 volts in 0:1 volt divisions Calibration | . 

Accuracy +5 Frequency Response | : et eo 

D.C. to 100 Keps 10°, down. D.C. to 150 | parison of wave forms, it is invaluable 


Keps 30 down. Output Swing: 400 volts 
at a mean level of 150 volts above earth 


for the visual display of many pheno- 





| Linearity of output +2 | 
X AMPLIFIERS. Input Impedance: | meg | : ; . ‘. 
*hm shunted by 50 pF approx. Amplification | mena in engineering and industrv. 
| l to 210 continuously variable Frequency x 
-sponse: D.C. to 150 Keps 10 down. D.¢ | . r 
= 400 Keps 30°, down. Dumput Swine: 4400 | It is an ideal tool to form a nucleus 
| volts at a mean level of 150 volts above earth | . ; 2 ree ; 
| Linearity of output: +2 | for a wide range of auxiliary equipment, 
| TIME-BASE Calibration Accuracy +25 | 
| on range 100 millisec—10 seconds + 10 . mis : = 
on range 0°3-30 millisec Output Positive such as pre amplifiers, transducers, and 
going sweep +10 volts about earth Ainir ’ 
nternal sync. amplitude; 1 cm. Minin recording cameras. 


external sync. amplitude; 1 volt peak-to-peak 
The sync. amplifier is self-limiting 
200-250 volts 50-60 c.p.s 





SOUTHERN INSTRUMENTS 


T OF THE OSCILLOGRAPH GROUP OF SOUTHERN INSTRUMENTS LIMITED CAMBERLEY SURREY TELEPHONE: CAMBERLEY 3401 


$$8120/0 


AN ADVERTISEMEN 

















EASY LIFTING 
FOR AWKWARD LOADS... 


a 
[ a pean ae a " ; s “a 
- pa \ j a 7 
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Working under almost every Service Condition conceivable is 





found the “John Smith” Electric Overhead Crane, doing its job 
efficiently, and earning the confidence of all users. 
Some are fitted with Grabs, some with Magnets and some with special 


lifti , i ae oe If you have a lifting 
ifting equipment as shown in the illustration. 
& equip ” problem consult 


ry particular unit is contactor controlled, with the contactor y 


equipment house built into one of the,Crane span girders. 












ou 






- 
- 


a ‘ a. Y 


di Jour Smite (KEIGHLEY) Viv. 


P.0. BOX 21, THE CRANE WORKS, KEIGHLEY, YORKS. Tel: Keighley 2283 (4 lines) Grams : Cranes, Keighley 





. 


London Office: Buckingham House, 19/21 Palace St., Southern Counties Office : Brettenham House, 
(off Victoria St.), London S.W.1, Lancaster Place, Strand, London W.C.2. Telephone: 


Telephone: Tate Gallery 0377/8 Temple Bar 1515 


. 
. 


‘ 
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a oe oe | im @ i. ‘ie INCREASES PRODUCTION IN THE ENGINEERING INDUSTRY 


ee , 





‘Fluon’ p.t.f.e. used as insulation on the joints between the liner and torus on “Zeta” 
designed by United Kingdom Atomic Energy Authority Research Establishment. 


‘Fluon’ p.t.f.e. was used 
in the construction of “Zeta’”’ 


iT. JOINTS between the liner and torus on to --250 C. but in this instance it has been used to 
“Zeta” are insulated with several thicknesses withstand intermittent temperatures of up to 500 °C. 
of ‘Fluon’ polytetrafluoroethylene formed into rolls (2) It will not gas under vacuum. (3) It has excellent 
of film 4 ft. o in. wide by o.o1o0 in. thick. electrical insulating properties. 

This outstanding I.C.I. plastic material was This is not all. ‘Fluon’, the most inert of all plastics, 
chosen because:- is tough and flexible. Its coefficients of friction are 
(1) Its normal working temperature range is —80°C. very low and few materials stick to its surface. 


polytetraflu woethylene manufactured by I.C I. 


[eer em eRTAL CHEMICAL INDUSTRIES LIMITED -tloOonDOn - S.W.1 cic! 


vF4s 








ELECT PLIERS wins 
In a Carded Range 





BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 
We also make Stainless and Bronze for 
other applications. 
CROSS MANUFACTURING CO. (1938) LTD. 


Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 

































































INDIVIDUALLY CARDED SOLENOID OPERATED 
TO MAKE A_ STRIKING VALVES 


PEGBOARD DISPLAY 
n addition to their singly boxed 
ce Se 


an eye-catching carded range con- e Fully Balanced 


sisting of ‘All Bright’ and the new 
© Integral Rectifiers 








‘Velvet Grip’ tools. Your customers 
can now see for themselves the de- 
pendable, well-finished ‘ELECT’ range. 
Mount these new carded pliers on a 
pegboard display and watch your sales 


® Simple and Robust 


increase! If you don’t already have a display @ 
board, get our Cardi-Frame Wire Dispenser Pressures 0-500 P.S.I. 
for wall, counter or shelf display, free with PROMPT DELIVERY 





Po nap —— eee ‘All 
aerpeepea. >» MAXSEAL VALVES LTD 


ELLIOTT-LUCAS LTO | WOOD ROAD, KINGSWOOD, BRISTOL 





| 


| 





CHURCHBRIDGE WORKS, CANNOCK, STAFFS. Phone : Bristol 67-3869 








/ nat in the right direction 


A push to production with the power of an elephant —that’s 
PNEUTOMATION! Strong, steady power under perfect control, 
in the right place at the right time. The power to do anything 

from bell-ringing to jig-boring—and do it faster, at less cost. 

A wide range of standard equipment makes the system adaptable for 
any layout, any space. Simplicity of design, careful workmanship 
and completely non-corrodible materials cut replacement and 
maintenance costs, ensures that Lang PNEUTOMATION 

is a really long-lasting trouble-free pneumatic power system. 








Pneutomation never forgets to operate 







The ‘ Pneulang ’ basic cylinder unit, just one of the 264 cylinders 

available ‘ off-the-shelf’. The range of PREUTOMATION 

7 equipment also includes many types of manual and automatic 
valves, lubricators, air flow regulators, pipes and fittings, etc. 

PNEUTOMATION 


energy under contro! 














», 
JY am . 


i A . with, co m 
\-< =" LANG FNHEUMATIC LT 


VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel: 2522123 


Associated with Desoutter Brothers (Holdings) Ltd. P 14S? 
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& CORONA @ 








BRITISH | 
MADE } 





| BOLTS - NUTS - SCREWS 
TAPPING | WASHERS - RIVETS - COTTER PINS 
ATTACHMENTS Ley Sa 





Will fit any standard drilling 
machine with morse taper drive 


Made in 3 sizes 
Tapping capacity 74" to §” dia. 


Automatic reverse. Friction clutch drive | 
i 
Tap idles in forward direction 


Tap breakage practically eliminated | 





FROM THE SPECIALISTS 

rave FREDK. POLLARD & CO. LTD. swiee |G FF. BRIDGES LTD 

Goreme CORONA WORKS, LEICESTER 753/75". 
ENGLAND 


SNOW HILL, BIRMINGHAM TEL: CENTRAL 3911—5 LINES 











ras) 








PERFORATED METALS 


Se 


W. BARNS & SON (HOLLOWAY) LTD. (Successors to W. BARNS & ) ESTABLISHED 1860 


Globe Works, Queensland Road, Holloway, N.7. Telephone: NORTH 3347/8. Telegrams: Perforation Holway, London 
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The most ficient couplings obtainable 


BIBBY 


Kestsitient 
COUPLINGS 


For nearly forty years Bibby Resilient Couplings The outstanding resilience of Bibby Couplings damp- 
ens shocks and vibrations, ensures smooth running 






have enjoyed an unexcelled reputation for efficiency 


and reliability and numerous Couplings supplied of plant, eliminates breakdowns. Standard Couplings 


over thirty years ago are still giving trouble-free up to 75" bore can be supplied from stock. 


service. We invite you to write for our illustrated brochure. 







THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 


AIBNESCO PRODUCTS I 


* STROOD: ROCHESTER: KENT-ENGLAND: L GRAFTON 


| 
| | Ye for 
| 












f 






| This winters | nN DIESEL, ELECTRIC & STEAM 
BUNKER CRANES 
TRIM MING ui GRAFTON CRANES LTD. t 
| + BEDFORD, ENGLAND. 
e\, Established 1880 





Telephone : Telegrams : 
2490 GRAFTON, BEDFORD 
















\% & 


Percussion Lancing - 


%* Keeps men out of the Bunkers 


gi * Clears stoppages faster 
(gs * Costs Less 


~ 


“a 
a ee : sos 
= ie ets Aa 


ee 











POWER UNITS AVAILABLE FOR CONVERTING 
TELEPHONE ~~s STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 


ay We demonstrate af Your works ? STROOD 78310 [i= i si i Selim 























24 THE ENGINEER Dec. 12, 1958 


SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 

















*AUTOMOBILE *ELECTRONICS | _ *AIRCRAFT 
Body panels, wings, cabs, silencers, Main control cabinets, instrument Fuel tanks, elevators, tail planes, 
petrol tanks, etc., etc. panels and boxes, receiver chassis, pressings, fabrications in all metals. 

etc. | | 





Our Sheet Metal Working Plant includes : 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


E. G. Brown WEST ROAD, TOTTENHAM, 


LONDON, N.17 


& CG 0. a L t d * Telephone : TOTtenham 2257-8-9 




















in all Metals, Bakelite 
and Fibre. 





PRESSED 
NUTS 


in Brass and Steel. 
= GE Ge ae ee a ee 


WASHERS 


in any metal, plain 
and press bevelled. 








Tooth form (variable) automatically 


generated 


Height difference of leader and follower 


teeth is automatic 








Automatic Pitch Doubler for tooth 
bevelling 


Rigid construction ensures accurate and 


rapid sharpening 


Operating mechanism totally enclosed 


and running in oil 
Built-in motor-driven dust exhauster 


Simple to operate 





Limited ad 


WRIGHT STREET 
SMALL HEATH 
BIRMINGHAM 

10. 





Economical saw blade life can only be 


Damaged or broken teeth are caused by neglect. 
obtained by keeping blades in good condition. This means frequent and regularly planned 
grinding. A machine specially designed to sharpen the tooth form of the modern circular 


cold saw blade provides the only efficient method of carrying out this operation. 


| $. RUSSELL & SONS LIMITED, LEICESTER, ENGLAND 


Phone: ViCtorie 409/-2-3 (three lines) i Backed by over forty years’ specialised experience. 
Grems: “Weshnuts Birmingham |0” v ; 


SR.SS1 
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STEEL 
CASTING 
WITH 
THREE 
LEGS! 
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Every Edgar Allen Steel Casting is 
firm-based upon these three qualities. 





* * fo) ; ; r 
Edgar Allen « Co. Limited | Ieee: Coss 
lease post data on Steel Castings to :-— I 
IMPERIAL STEEL WORKS - SHEFFIELD - 9 a i eee ee hn eae 
" WI cri ects cenadca's sabia de wa aeke Nateadcedaneiads 
For this Booklet post the coupon to-day | hima 
<a 


ee er ee ee ee a ee eee ee 
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FANS AND EQUIPMENT 





SLOW SPEED 
MULTIVANE FAN 
(Intermediate size). 


& 
SLOW SPEED 
MULTIVANE FAN 
(Large size). 

































PADDLE BLADE FAN. 

















ur ways 

















AXIAL FLOW FAN, 





P.V.C. FAN. 











PROPELLER FAN. 














Ventilation, dust collection, fume 

removal and cooling industrial ‘hot spots’’ are jobs for 
Cyclone Fans and Allied Equipment. 

75 years’ experience, technical advice and comprehensive 

















MAN COOLER FAN. 
literature is yours on request. 
MATTHEWS & YATES LTD. 
sl a, CYCLONE WORKS * SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON S.E.15 
« =~ TELEPHONE: SWINTON 2273 (4 fines ) TELEPHONE: NEW CROSS 657! (4 tines) 
5 fy Also at: Glasgow - Leeds - Birmingham + Cardiff + Bournemouth 
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Me © WHY THE NIKE? 


pump 
PASSES +A SE _ - 
cause the aim in every 


Drawing Office must be 

= directed toward achieving an 

increase in output and the 

“NIKE” is a real aid to 
production. 

We can no longer afford to 

have highly skilled designers 

and draughtsmen bending, 

stretching or standing up all 

day consuming energy on 

time-wasting movements. The 


day when drawing boards 
| were adjusted by manual effort 
is gone, the day of the fixed 


drawing board went long ago. 
Today a draughtsman 
| should be able to sit in 
comfort (for most of the day) 
and be able to draw on the 
greater portion of his board 
from one position, without 






























‘e 










The “ acid” test of the Mono Pump is the great numbers | having to bend, stretch of 
used in Industry. It passes this test with the aid of a team | move his body He should 
of technicians and by laboratory tests to assess the correct be able to detail in one corner 
use of the right materials and project across his board quickly and accurately and without changing 
. te tot instrument or his drawing position. 
After making sure the The *“*NIKE”’ with the “JENNY” Drafting Machine will enable him to do 
pump fits the job, | this. His place of work is brought to him 
ween, SCFViCe does not end A gentle pressure on the foot pedal raises the board, whilst a deep pressure 
= there — we always lowers the board, smoothly and silently. Angular adjustment is just as easy 
ln nat roe é the board is beautifully balanced and completely rigid. 
take an interest in the A delight to use, the **NIKE”’ being free from projecting weights, is Space 
pump after it has been Saving to quite a remarkable degree 
sold. You should therefore see the **NIKE.’’ Examine it carefully and form your 
| own opinion, 


MO N oO P U M PS LIMI T ED Further details will be sent immediately on request to the Sole Distributors : 


Mono House, Sekforde Street, London, €E.C.!I 
Telephone : CLErkenwell 891! Telegrams : Monopumps Phone London 


and at Belfast, Birmingham, Capetown, Dublin, Durban, Glasgow, 
Johannesburg, Manchester, Melbourne, Newcastle, Wakefield 


M.B.C. (Office Systems) Ltd., 31, Crouch Street, Colchester, Essex. 


relephone : 3874 





MP S86 


the 
1D ® x6 LP © 13 W 


opposed piston 


turbo charged engine 


Six cylinders. 650mm bore. 2,320 mm combined 
stroke. 115 r.p.m. 8,000 b.h.p. 8,700 i.h.p. 
92% mechanical efficiency. 110 ib. sq. in. m.i.p. 



















| 





WILLIAM DOXFORD & SONS WILLIAM DOXFORD & SONS 
(ENGINEERS) LTD (SHIPBUILDERS) LTD 
SUNDERLAND ENGLAND SUNDERLAND ENGLAND 
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Toughest - ever bituminous coating 


Send for Technical leaflet No. 20 
No. 165 


WAILES DOVE BITUMASTIC LIMITED © HEBBURN « CO. DURHAM 
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High Efficiency Machining 


through the very wide speed ranges 


and high table speeds 





which enable the optimum 


. For E le — Single Col B Mill Models KE 
cutting speed to be selected Fe ee ee 







always whether carbide or Specification 


high speed tools are used. 


1x 1ivisatiate| Diameter 
xle Diameter 


Vertical Feeds 


Range of Feeds 0026 0026 0026 
per Revolution of Table fas meee is « 26 == :26 


Single Column 
Boring Mill 
Model KE 100 











Single Column 
Boring Mill 
Model KE 160 


Double Column 
Boring Mill 
Model K Z 200 


SCHIESS AKTIENGESELLSCHAFT DUSSELDORF (Germany) 





Sole Agents United Kingdom and cire:- BURTON, GRIFFITHS & CO, LTD. BIRMINGHAM | 
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CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 


CROFTS MOTOR ROLLERS 
for heavy tubes, slabs and billets 











Unit with 
profiled roller 
to suit large tubes 





Crofts variable speed skew roll conveyors at Stewarts 
and Lloyds Clydesdale Works. 


Plummer Blocks, ~— 
plain, ball or 3 a 

roller bearings. ~\ | = “emmy Be! Saver 
Publication 5734. [ Conveyor Pulleys. 
i Publication 5715 






Conveyor Drives 
Publication 853. 


GROFTS (ENGINEERS) LIMITED Branches at : 


Belfast * Birmingham * Bristol * Cardiff * Dublin 
Glasgow Ipswich * Leeds * Liverpool London 
Manchester * Newcastle * Northampton * Nottingham 
Sheffield * Stoke-on-Trent 

REPRESENTED THROUGHOUT THE WORLD 
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FINEST YOU CAN BUY 


POWER TRANSMISSION ENGINEERS 





CROFTS MOTORISED CONVEYOR PULLEYS 


a self-contained drive 
for belt conveyors 


@ Driving motor and high tensile reduction 
gearing housed within the drum itself. 


No alignment or installation problems. 


Reliable, proved ‘ dead shaft” principle. 


Special designs to order. 


Shaft Mounted 
Gear Units for 
Conveyor Drives. 
Publication 157 








POWER TRANSMISSION ACCESSORIES 
Crofts also make a very wide range 
of transmission shafting, collars, 
keys and keysteel, rigid and flexible 
couplings—available in most cases 


from stock. 


31 





Makers of : 


Clutches, Conveyor drives, Cc —— or a s, Double helical 
gear units, Fabricated steelwork, Gee ed motors, Hydraulic 
yuplings . Tro on steel and non-ferrous cas otal Mac hine- ut gears 
f all ty ypes, Motorised rollers, Patent Taper- Flu shbushes, Plummer 
blocks , Shaft-mounted gear units, Spec + machinery drive 
Spiral bevel gear units, Turbine ge ars, V-rope drives, Varic able 
speed drives, Worm reduction gears 


GROFTS (ENGINEERS) LIMITED 
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CUMMINS DIESELS 
Built in Britain 








Convert to 
CUMMINS 
Profitable Power 








Now you can re-equip your plant with 


* 
CUMMINS world-famous TURBODIESEL* engines and precision 


obtain more power . . . more performance and more profit 


CUMMINS diesel engines are built in is the 


Great Britain in sizes from 150-335 b.h.p. Complete nation- 
wide servicing facilities are available to ensure maximum 


earning capacity from British or American-built CUMMINS background 


diesel engines 


CUMMINS TURBOCHARGING boosts horsepower without 
increasing engine capacity. 





CUMMINS PT* fuel system is simpler and more efficient than any 
other diesel or petrol fuel system. 


We have a standard range of Automotive and 
Industrial Gear Boxes, or can undertake the 

CUMMINS | gives you the BIG plus MORE PROFIT : 
supply of loose gears and shafts to your own 


design. 


— 


CUMMINS DIESEL 
SALES & SERVICE LTD 


9, NORTH AUDLEY STREET, LONDON, W.1 
Telephone: MAY fair 1418 THE GEAR SPECIALISTS 
Cut, ground or shaved Spur and Helical Gears. 
SPARES AND SERVICE Ground Worms and Splines—Sprockets—Bevels— 
HUNSBURY WORKS, NORTHAMPTON Reduction Units—Gear Boxes for all Trades. 


Telephone > Northampton 5262 
A.1.D. Approved 





* Trade Marks af Cummins Bneine (ormpam, nc 


P. R. MOTORS LTD - ALDBOURNE ROAD + COVENTRY 
Telephone: 22266 7 Telegrams: Supagears, Coventry 
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= The “Bowcombe” is being loaded with coal and will very soon move 
“| it i ' t ¥ Oo down the Tyne to the open sea. A Simon coal shipping plant is filling her re 
at a rate of 1000 tons an hour from two shipping booms. This installation 
has been built for the Tyne Improvement Commission at Whitehill Point, 
North Shields. The extensive coal handling facilities include wagon 
marshalling and tippling as well as belt conveyors to carry the coal over 
the water and into the ship. Every operation is carefully synchronised and ‘ 
controlled. In the two years after its commissioning in December 1954 this 
plant handled over two million tons of coal. Plants design and built by , 
Simon are handling a wide variety of materials all over the world. 


Our brochure “* Coal-shipping plant on the Tyne™ contains a full description of this plant 
Why not write for it today ? 

















STOCKPORT, ENGLAND Telephone: GATley 3621 Telex 66-287 Telegrams : S.H.E.L. Telex Stockport 





H.S.288/PS. 
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—the fluorescent tube that now gives 
even more light in the useful direction 








Philips “‘Reflectalite”’ is the fluorescent tube that defeats light wastage caused by dust accumulation. 
And today it’s a better buy than ever. For, in addition to its basic increase in lighting efficiency, 

the light output of “Reflectalite” tubes has now been further increased to give you even more light in 
the useful direction. For instance, the 40W Cool White tube now has 10°, greater efficiency. 


“Reflectalite”’ has a special built-in reflector covering two-thirds of the internal surface. The major part 
of the light output is reflected through the 130° ‘window’ where it has maximum effect. (See diagrams.) 


STANDARD LAMP 
Y 





Available in SWITCH START 
Cool White 4 40W. 13/9d. plus P.T. 
Cool White de Luxe 5’ 80W. B.C. or Bi-Pin 14/9d. plus P.T. 


Warm White 40W. INSTANT START I/- each 
80W. INSTANT START No extra 


Nei time you need aVibe- 


















| PHILIPS | 


| ay sate 
a \ E si? 
REFLECTALITE y, ie % : _ 


FLUORESCENT REFLECTOR TUBE 









LIGHT DISTRIBUTION 
COMPARISON DIAGRAM 


PHILIPS ELECTRICAL LTD + LIGHTING DIVISION + CENTURY HOUSE + SHAFTESBURY AVENUE + LONDON W.C.2 
LD3106A) 
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a | : FOR FABRICATION /N STAINLESS STEEL E NICKEL ALLOYS 


we have the measure of 


SUAIN LESS STEEL... 


The fabrication of stainless steel calls for specialised knowledge, 





specialised plant. It calls for W.T.S., who are long experienced in the 
handling of stainless steel and nickel alloys and are fully equipped to 
undertake jobs of any size, any complexity. 


@ Atypical W.T.S. job—Measuring vessel tested to 375 Ibs. per square inch and 
fabricated in EN58J Stainless Steel. 





WELDING TECHNICAL SERVICES LTD, 


ENGINEERS AND FABRICATORS 
HURST MILL. KINGS NORTON, BIRMINGHAM 50 


PHONE: KINGS NORTON 2360/2555. GRAMS: WELTEXA, BIRMINGHAM. . 
















SAFETY FIRST - Last and always... 
with SADI a:s. x 
SAFETY COUPLINGS 


ADJUSTABLE SAFETY 
DEVICE MANUFACTURED 


Complete Protection against overloads—in case of overload the Safety Coupling trips 


and automatically stops the motor + Normal Torques from 1000 to 34,700 Ib. in. 


OTHER SADI PRODUCTS include: VALVE MOTORISATION UNITS 
GEARED MOTORS - SPEED REDUCERS - SADIVAR VARIABLE 
SPEED UNITS - HAULAGE CAPSTANS - MACHINE TOOL DRIVES 


SADI ENGINEERING CO., LTD. 


10-14 ANSDELL STREET, KENSINGTON SQUARE, LONDON, W.8 
Telephone: WESTERN 7653 Cables: SADIUNIT, LONDON oa 
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PRIEST 


i The correct approach 
to all 
i; ‘furnace problems 
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| bid We specialise in the design and construction of 
WL 
Seeeee | Open Hearth Furnaces Stress Relieving Furnaces 
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1} | | Soaking Pits Forge and Heat Treatment Furnaces 
ieag | | | Furnaces for Aluminium Melting. Shipyard Plate and Bar Furnaces 
| i | | | | | 
Seeeee | | Coil Annealing and Slab Mould Drying Stoves 
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Regd. Trade Mark No. 719,268 

















FOR SHAFTS ROTATING AT HIGH SPEEDS 


Ensure 100% OCCLUSION. Specially designed and produced for the purpose — Weston 
IMPAX Seals are established for use on high speed rotating shafts, coupled with high 
fluid temperatures and pressures. A new series has been developed, using the most ad- 
vanced materials to keep pace with the quickening tempo of modern machine operation. 


Send for new Emeiooue now to: Complete range of Seals available. 


Telephone: Pendieton 2857-8-9. Telex: 66-255 | Birmingham: srceaaaa 5459 London: pera eG: Nex: 2-26 
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INSTALLED PROTECTION 


Buried or submerged pipelines are generally 
exposed to corrosive influences which, unless 
checked, may weaken the line and ultimately 
cause failure. S & L steel pipes for use in 
such conditions are protected externally with 
a sheathing of bitumen-asbestos compound 
which, if kept intact, is an adequate pro- 


tection against corrosion, 


Rough handling in transportation and during 
the process of laying is almost inevitable. If the 
pipe installed in position is to remain resistant 
to corrosion, the protective sheath must be 
tough enough to withstand the normal hazards 


of transport by road, rail or ship, and any 


accidental blows associated with standard pipe- 
laying practice. 

The new woven-glass-reinforced sheathing, 
devised and introduced by Stewarts and Lloyds, 
has proved itself to be the answer to the 
problems of ensuring efficient protection 
against corrosion of the INSTALLED pipe. 
The mechanical strength of standard bitumen- 


asbestos sheathing is greatly increased by a 


c 


wrapping of woven glass cloth. This is applied 
concurrently with hot bitumen-asbestos mastic 


and embedded just below the surface. 


The glass cloth is manufactured entirely from 


glass fibres loosely twisted into a yarn 


1958 


STEWARTS 
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which is woven to give an open mesh fabric bituminous compound into a mould (the usual 


somewhat similar, as regards gauge and mesh, method where Viking Johnson couplings are 


to hessian cloth. The fabric is inert, electrically used) or by other suitable wrapping or 


non-conducting and has a high tensile strength. moulding techniques where the joints are 
= = — = 


welded. 


This woven-glass-reinforced sheathing will 
withstand sharp blows without damage, and 
even under harsh treatment the damage is 
confined to a superficial layer outside the glass 
wrap, leaving ample thickness of protective 
material for the corrosion-resistant property 


of the protection to remain unimpaired, 


On completion of the jointing at site, the 


protective sheathing can easily be made 


continuous by pouring a specially prepared 





The following pipelines recently installed in 
_= d 
Britain are protected with Stewarts and Lloyds 


woven-glass-reinforced sheathing : 
c = 


City and County of Kingston upon Hull Water 
Department. River Hull Scheme. 

15 miles of 36 in.-33 in.-30 in. steel main, 
The North Thames Gas Board, for the Shellhaven 
to Romford Refinery Gas pipeline. 

18 miles of 24 in. steel main. 

The Southern Gas Board, Integration Main. 

13 miles of 18 in. and 15 miles of 16 in. 


steel main. 








Where drainage tests have been carried out in conjunction with 
4 


cathodic protection, results have shown a remarkably low current consumption & 
a convincing proof of the efficiency of the INSTALLED protection. S 


AND LLOYDS LIMITED 


GLASGOW « BIRMINGHAM * LONDON 
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you too can be in 
clover 


with a 


SPEEDICUT 


“CHIPBREAKER” 
DRILL 


SPEEDICUT WORKS, CARLISLE STREET EAST, 
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Drilling mild steel components with 
SPEEDICUT ‘ CHIPBREAKER ”’’ DRILL 


our customer drills 17,000 3” 


diameter 
holes before regrinding. The finish of 
the holes is excellent and the long life 
between regrinds enables the maximum 


advantage to be taken of advanced 


automatic machine tools. 


Take advantage of the latest techniques in 


tool making—SPECIFY SPEEDICUT. 
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330kV transformers 


. . one of seven purchased by The Electricity 
Commission, New South Wales, for power 
distribution from the Snowy Mountains Scheme. 


Fully Impulse Tested 


ENGLISH ELECTRIC 


transformers 





THe ENGLISH ELECTRIC COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON, 
Transformer Department, Stafford 


RK » B S23: A OF RD 
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Are these hands helping you? 





engaged in the continuous 


hese hands are but a pair among man 
ntal work carried out in P.J. laboratories, 


testing and experime 

where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative ill bring vou the services of this team of 


l ist our finishing problems. 


experts to advise and assist ou with 


You can rely on 


PINCHIN JOHNSON 
for Paint and Service 


PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BELFA BIRMINGHAM + BOOTLE + BRIGHTON BRISTOL + GLASGOW 
Ef MAN( E NEWCA f f O'ITHAMPTON 


ENGINEER 


XA! 











The Steel-Shaw 
Patent Flexible Coupling 


THE SECRET IS IN THE 
DESIGN Icis the shape of the 
springs—separate individual keys 
which give the high degree of 
efficiency. 
Greater safety as stresses are 
equally divided. Perfect balance 
at all speeds. Rarely requires 
lubrication, as a lubricant is 
packed inside couplings. 
Smaller total diameter to trans- 
mit a given torque than other 
couplings of 
Machined all over. Capacity from 
0125 to 24:80 B.H.P./R.P.M 


similar type 


Write now 
for illustrated 
brochure 
No. 1206/54 


Diameter from 44 to 38 ins 
There's a Panties 

S  RECL IBA) = 
a TT ae 


answer to YOUR problem 














Steele & Cowlishaw Ltd., Dept. 16, Cooper Street, Hanley, Stoke-on-Trent 
Telephone: Stoke-on-Trent 23333 (5 lines). Telex 36-530. 
London Office and Overseas Sales: Baker Perkins (Exports) Ltd., Westwood House, 
Swallow Street, Piccadilly, London, W.1. 
Tel: REGent 830) 


A Member of the Boker Perkins Group 





10S32/SCL 
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THE FAIRITT SERIES 


Our range of Air Diffusers 


includes: 


Main types, A, B and C. 





Variations, High level, Low level, etc. 


“ie 


Different Shapes, Round, Square, Rectangular and 
Half Round, Half Square, and Half Rectangular. 


= 


Different Sizes for most types, shapes and variations. 





making a range of more than 


2000 


different diffusers. 


in addition there are two kinds of dampers, and an airsplitter 
and damper available for most sizes, two kinds of metal are 
available and three different finishes for 300 different colours; 
and, what is more, we are constantly adding to this range. 


Send for Catalogue No. 2!. 


FA / R [ T T ENGINEERING CO. LTD. 


10! Sandford Road, Moseley, Birmingham, 13 
’Phone: South 3651 


604 Grand Buildings, Trafalgar Square, London, 
W.C.2 *Phone: Whitehall 4805 
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Memorandum ona 
Suu dangerous subject 


This memorandum was written, primarily, for the information of nuclear engineers on dust 
extraction, but as in so many branches of Nuclear Engineering, the specialised equipment 
applied to dust separation in Atomic Energy Stations is but the outcome of research 

and development on the best standard equipment available to industry at large. The 
Memorandum describes our methods and approach, and a further booklet, ** Dust Extraction 
and Collection,” describes the equipment available for general High Efficiency Recovery 

of valuable and nuisance dusts from Milk Powder to Boiler Grit 


1 brief request on your firn’s letterhead will ensure you copies of both these interesting documents. 


MANCUNA ENGINEERING LIMITED © DENTON + MANCHESTER 
Specialists in Gas Cleaning and Dust Technology 

Phone: DENTON 3965 (5 lines) 

London Office : 59 VICTORIA ROAD: SURBITON «= SURREY © Telephone Elmbridge 9793 
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Town's gas-fired Twenty Strand 
Wire Annealing Furnace for 
bright annealing high nickel 
wire of all gauges 


By kind permission of 
Henry Wiggin & Co. Ltd. 












GIBBONS. 





GIBBONS BROTHERS LTD 
P.O. BOX 19, DIBDALE 
DUDLEY - WORCS 
TELEGRAMS : “GIBBONS, DUDLEY” 
TELEPHONE + DUDLEY 3141 








TRADE \ Smedley MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers. L° 
Belper. Derbyshire. 
Telephone: Belper 12 

















STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 
Pit Headgear, Pumping Stations, 
Power Stations. 
sda 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 

















Lo-Hed 
Hoists 


occupy 
low headroom 


Electric Hoists 


and 


Overhead Cranes 


Wule b - 
Taylor Stoker CaLtd. 


199/191 ORUMMOND ST. EUSTON. 
LONDON, NWI 
Telephones: EUSton 4102, 410) & 414) 
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EVEN IF 
THEY HAVE 
TO BE 
SPECIALLY 
MADE 


We've always said that Unbrako 


screws cost less than trouble. 


But it happens that once in a 
while a customer needs a screw 
that cannot be found even in the 


vast Unbrako range 


So we make them to the cust- 
omer’s own specification, or 


design specially for him. 


And even when we have to make 
specially, ( nbrako still costs less 


than trouble. 


So, rest assured, standard or not, 
you can always safely specify 
Unbrako screws and make sure 
of getting the finest fasteners that 
are made anywhere in the world. 
Details of sizes and threads will 
gladly be sent on request. 


UNBRAKO SOCKET SCREW 
COMPANY LIMITED - COVENTRY 





ry Bore 





CASTINGS IN GREY IRON 
ON A 
TO SPECIFICATION "e 
R THE ENGINEERING 
INDUSTRY 


(uP ro TWO Tons) 





ENSHAW FOUNDRY 


LIMITED 
STAINES, MIDDLESEX 


TELEPHONE: STAINES 4261 





sty 
UNBRAKO SCREWS,COST 
LESS THAN TROUBLE 
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_in pump assemblies 


Jet assemblies used in a SPEEDIVAC* Model 203 
vapour diffusion pump during a test in which the 
pump operated for fifteen minutes and then air 
was admitted for five minutes. The jet assembly in 
the centre using MS703 silicone fluid had survived 
over 1,000 such cycles yet remained clean. The 
organic fluids in the other assemblies either failed 
or lost the ability to pump down to a high vacuum. 


*Trade name of Edwards High Vacuum Ltd 





















...in torsional vibration dampers 


This supercharged. six cylinder Rolls-Royce four- 
stroke diesel engine deveiops 275 h.p. at 2,100 r.p.m 
The nitrite hardened crankshaft has seven main 
bearings and is equipped with a HOLSET torsional 
vibration damper which uses a high viscosity MS 
200 fluid as the damping medium. The excellent 
shear stability of the silicone fluid as well as its 
good viscosity temperature characteristics make 
‘t highly suitable for this application. 


Y oware invited to write for full information about 
the properties and applications of silicone fluids 
Literature on the many other MS silicone pro- 
ducts including rubbers, resins, lubricants, com- 
pounds, electrical insulants, release and antifoam 
agents, is also available on request. 





TsW ¥ 
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ILICONE FLUIDS are colourless, inert liquids ranging 





in viscosity from 0.65 to over 1,000,000 centistokes. 
They are heat-stable, resistant to oxidation and show 


Sg | L | @) N = remarkably little change of viscosity over a wide 


temperature range compared with other fluids. These 


Cc L U { BD) Ss properties make them excellent media for damping 
. and hydraulic fluids, high temperature oil baths and 
special-purpose lubricants. 
ensure Silicone fluids are very resistant to shear break- 
down. For instance, after 100 hours operation invol- 
peak performance ving 18,000 cycles in a hydraulic system operating at 
‘ 1,500 p.s.i. petroleum oil suffered a 50°, decrease in 
over a wide viscosity. A MS 200 silicone fluid, after 500 hours of 
the same treatment had decreased in viscosity by 
temperature range only 15°. setts 





.. in liquid springs 


A steel coil spring and a liquid spring of equivalent performance 
are shown. The liquid spring contains a silicone fluid which is 
highly compressible, will show little change in viscosity over a 


wide temperature range and will not break down even at high 








temperatures. 





MIDLAND SILICONES LTD 


( Associated with Albright & Wilson and Dow Corning Corporation) 
fi . . . ’ . . 
irst in British Silicones 


638 KNIGHTSBRIDGE LONDON S.w.l TELEPHONE KNIGHTSBRIDGE 7801 


Area Sales Offices: LONDON * BIRMINGHAM GLASGOW * LEEDS MANCHESTER 
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OF PROGRESS 


LIMITED 


NEWTON CHAMBERS AND COMPANY 


SHEFFIELD 


CLIFF! 


THORN 


DIVISION - 


ENGINEERING 
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TAYLOR- 


ae 


mle):k30)\ 






ROUNDNESS MEASURING INSTRUMENT 


| 


Model | TALYROND | 
| 
7% 


‘t 

e> 
o« 

i 


‘e 


7 


i 


> 
et ee ee a ee 


Smoother, quieter for faster running. 


Roundness is the key to smoother, quieter, faster 
running, and such qualities depend upon the correct 
geometric shape as well as dimensional accuracy. 

The Taylor-Hobson ‘Talyrond’ Roundness Measuring 
Instrument will measure errors as infinitesimal as 3 
micro-inches (.000,003-in), thus assisting in the analysis 


TH TAYLOR TAYLOR & HOBSON LTD of manufacturing processes, leading to optimum per- 


formance. 


LEICESTER - ENGLAND 


TRI/18 
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Iron out those 


steam load fluctuations 


The installation of a RUTHS steam accumulator 
enables boiler plant to be run at a steady output giving 
maximum efficiency where there are widely varying 
steam demands. The accumulator also ensures a con- 
stant pressure in the process line at all times. 

A RUTHS steam accumulator is essential where peak 


RUTHS 


Regd. Trade Mark 





COCHRAN & CO., ANNAN, LIMITED, Annan, Dumfriesshire, Scotland; and at 34, Victoria Street, London, S.W.1. 


STEAM AGCGUMULATORS 








demands exceed the maximum which the boilers are 
capable of carrying and advantageous where smaller 
fluctuations in demand occur. 
We would welcome the opportunity to investigate your 
problem and to submit proposals should we find that a 
case for steam storage exists. 


The Thermal Flywheel 











tails of high pressure 


vill be sent on request. 


British Ermeto Corporation td . Hargrave Rd - Maidenhead - Berks Tel: Maidenhead 5100 (10 lines) 


ouplings and valves 


The whole basis of our 
business has always been 
to supply high pressure 
fittings which will 
guarantee the reliability 

of pipe line systems. 
Experience of high pressure 
problems has brought 


with it the large range of 





fittings now produced 







by Ermeto. 
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Maximum pressures up to 10,000 Ib/in.?, with 
minimum of effort - Other models for lower 
maximum pressures - Supplied with strong 
wooden carrying box, on which pump is also 
mounted for use + Gunmetal and Steel 
construction - Can be supplied without boxes 
* Rubber suction hose with strainer - Copper 


delivery pipes with brazed-on connections. es - wa 
Cirscale 


' . 
Robert Ha rlow & Son EY. With a scale length of 5 feet, bold figures and internal 
illumination, this instrument can be read accurately at 
considerable distances. It complies fully with BSS 89 1954 y , RFORD 
} 


HEATON NORRIS «© STOCKPORT - CHESHIRE and combines ample power with high sensitivity. It is 
T E L E G RAMS: * HARL oO Ww Ss TO c KP oO R T ” suitable for indicating Amps, Milliamps, Volts, R.P.M. or 

. : Frequency, or any value which may be converted into one 

TELEPHONE: STO 3403/4/5. of these. Single or double sided models availiable 
LONDON OFFICE: 10 NORFOLK STREET, LONDON 
W.C.2. Telephone: COVent Garden 0315/6/7. Telegrams: ss 
«“« TUBENPIPE ” - Phone - London. THE RECORD ELECTRICAL CO. LTO CIRSCALE’ WORKS — BROADHEATH - ALTRINCHAM - CHESHIRE 
€ 9225-4 
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A MAN-SIZE JOB 


that a woman can do 


Here’s a Hyster demonstration : Five filled annealing cans (gross weight 
30 cwt.) are loaded, conveyed to furnace and neatly stacked without waste 
of space, at the rate of 125 cans in under five hours. The furnace can be 
emptied by the same method in one hour. The Hyster YC-40 Fork Lift 
Truck, fitted with a hydraulic load-grab with stabilising arms, can do heavy 
jobs like this because it is built to give unparalleled service under the most 
arduous conditions. (Photo shows Mrs. Winifred Birch of Messrs. Chas. 
Perks, Ltd., of Willenhall, Staffs, expertly handling the reliable Hyster.) 
Another Hyster demonstration : Here is the YC-40 Fork Lift Unit 
¥ sturdily built with rugged, steel-plate frame 
transferring a 40 cwt. payload of steel wire 
from the acid pickling plant to the wire 
drawing machines at the works of Messrs. 
Frederick A. 
Power & Sons 
(Saltley) Ltd. 











a SEE 


oat HYS T E 
yy handle Wi te) Vie am ele 


Will give your materials handling problem a 
welcome lift. Range from 2,000-20,000 Ibs. capacity. 


YOUR U.K. HYSTER DEALERS FOR SALES AND SERVICE 


Fred Myersitd. Bowmaker (Plant) H. Leverton & Co Caledonian Tractor 
274 Bruton Street, & Equipment Co. 
Ltd Willenhall Led., Spaiding and Led., Rigby Street. 


Berkeley Square, 
wet. Staffs. Leeds. Glasgow, E.!. 


— ————s 


YC-40 
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OUR MANUFACTURING PROGRAMME 


Complete Beet and Cane 
Sugar Factories = 


Lignite and Peat 
Briquetting Plants 


Open Cut Heavy Equipment 
for Lignite Mining 


Drying Plants 


BUCKAU-WOLF 
Gearings and Couplings 


MASCHINENFABRIK BUCKAU R.WOLF " 


AKTIENGESELLSCHAFT - GREVENBROICH-NEUSS 
GERMANY 
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no magic 


about it 


There’s no magic about Sykes Dewatering 
Equipment. Its efficiency is due to 
excellent design backed by 100 years 
of pumping experience. In the same 
way there is no mystery about installing 
and operating the system. The 
remarkable jetting efficiency of the 
unique Jetwell wellpoints makes 
installation simple, speedy and 
economical. Reliability of operation 
is so high that the plant can be 
maintained by one semi-skilled c 
man, and will give non-stop service er re 
for months on end with the 
very minimum of attention. 


The photograph shows part of an 
excavation in water-bearing sand, 


taken to 25 ft below standing water level. 
This work was carried out by a 


contractor who had not previously 
owned dewatering equipment, 
and without expert assistance. 


DEWATERING EQUIPMENT 


HENRY SYKES LTD, Southwark Street, London, S.I 


HOP 5231 
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But not if you fix a Kolok 
a. ‘is Positive Lock Washer be- 
LKY = tween them. Here's the 
= e° inexpensive solution to 
Built for a new \t : vibration and slackness 
process plant this 0 worries -and there is a 
-— \ size for every requirement. 
large heat exchanger ee 
weighs over four tons. ee 








a” 
| bt a Zz Keep them 


w firmly in place with 


neler KOLOK 


POSITIVE LOCK WASHERS 


| 
available in all sizes 





| POSITIVE LOCK WASHER CO. LTD., 45 Renfrew Street, Glasgow DOUgias 9292 











y EDGAR C. BURRELL & SONS LTD. 7 
|, THE CONGE, GT. VARMOUTH, NORFOLK. TEL. 3894 77 * 





+ 





Yj 


aircraft, weighs less 
than four lbs. 








OR SMALL 





10 ton Steam Perma- 


y This small cabin 

cooler, used 1n jet 
| nent Way Crane 
| Metre Gauge. Duty 


| 10 tons at 16 ft. radius 
4 propped; 5 tons at 
/ 14 ft. radius free 
/ 


‘it’s all the same 
to Marston’s 











3 Motor, electrically 
operated Fixed Wharf 
Crane. Duty: 15 tons 

at 22 ft. radius. 



























W 


Size and weight are no problems for Marston’s 
when it comes to heat exchanger equipment. 
Radiators, oil coolers or air heat exchangers — the 
Marston range is unrivalled. So is their experience. 
Used in the finest cars, the most advanced aircraft, 


and the vital branches of industry, Marston products 





combine high efficiency with outstanding reliability. 


For assistance on any problem connected 


CRANES 


with heat exchangers, get in touch with DIESEL 
DIESEL-ELECTRIC 
ELECTRIC 


MARSTON EXCELSIOR LIMITED 


(A subsidiary company of Imperial Chemical Industries Limited 


tence ence soe — gL A ee mee 
FORDHOUSES - WOLVERHAMPTON TAYLOR & HUBBARD | 


om eee 

















Telegraphic Address : NICE st Telephone Nos.: 
a Lifting, Leicester 22572-4 





THE 


INVERTED VEE 
SLIDEWAYS 
‘ 


LARGE GAP 
SWINGING 


12'x heavy duty CENTRE LATHE 


ENGINEER 


nanufacture have made 
high speed precision 
REDDISH 


ENGLAND 


CROWTOOL, 


allied with superior quality 
and r 
rature 


times 
illustrated 


1g Conditions 


ge of design 
rowthorn lathes famous for 


Reasonable delivery 
Grams: 


work under exactir 
Please write for 


These notable features 


REMOTE CLUTCH 
CONTROL LE 
in every sta 
C 
STOCKPORT 


7271 -2-3 


ENGINEERING COMPANY LIMITED 


ELECTRIC SUDS 
STOCKPORT 


CROWTHORN 
REDDISH 


Phone: 


HIGH CLASS MACHINE TOOL MAKERS 
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PRESSURE GAUGES.. 


OF EVERY DESCRIPTION AND SIZE 








| PRESSURE RANGE FROM 
| 5 - 20,000 Ibs per sq. inch 











Prompt Deliveries 


Highest Quality 





Telephone: Central 8196 


Send For Illustrated Catalogue 


EAGLE & WRIGHTS (GAUGES) LT. 
87 CARVER STREET 


BIRMINGHAM, I 




















| 


| 








tradition the leading 
weekly journal in the very 
wide field which it so tho- 
roughly covers. Its inter- 
ests include tools, work- 
shop equipment, paints, 
general hardware, build- 


|| ing goods, metals, elec- 
|| trical goods, and all 
|| ironmongery. 


* 


| BUYERS OF WORKS 


STORES find that yearly 
subscription to THE 
IRONMONGER is an 
excellent investment. 
Week by week the 
journal keeps them 
abreast of current trends 
in production and design. 
All new goods are 
promptly and objectively 
described: and special 
editorial attention is con- 
sistently given to record- 


| ing the development of 


freshindustrial technique. 
* 


TWO YEARBOOKS ARE 
INCLUDED in the sub- 


|| scription. One of these 
is the ‘‘ Hardware Buyers 


Guide,’’ which contains 


||| the trade’s only compre- 


hensive’ directory of 
manufacturers and their 
products. The other is 
‘*Branded Hardware,’’ 
which is an A-to-Z index 
to some 33,000 branded 
lines, giving the manu- 
facturers’ addresses. A 
further service to sub- 
scribers is the Editorial 
Inquiry Department, 
which now answers 
‘*where to buy’’ inquiries 
at the rate of 900 a week. 
The subscriptionis £2 10s. 
a year. 


Instructions and remitzances 
should be addressed to 


TRONMONGER 


28 ESSEX STREET, LONDON, W.C.2 











| ae — 
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IS THIS YOUR DUST & FUME PROBLEM 


Fe 


The control of the dense iron fumes and smoke 
emitted from an electric arc furnace producing tool 
steels and the cleaning of these hot fumes before dis- 
charging them into the atmosphere in a built-up area 
in Sheffield. 

The fumes and flames at the furnace were con- 
siderable, especially during the 10 to 15-minute period 
of oxygen lancing and refining. 


The installation of a TILGHMAN exhaust system, comprising 
SO ; i ij ION a furnace hood, ducting, exhaust fan and drive and an Automatic 
eee - : ia 
Bag Filter plant using synthetic filter tubes. 


THE COLLECTION PLANT IS FULLY AUTOMATIC AND GIVES A 
PERFECTLY CLEAN DISCHARGE INTO THE ATMOSPHERE. 











Send for further details of this plant or one of our Dust and Fume Project Engineers 
to discuss YOUR problem. 





TILGHMAN’S Ltd. Broadheath - Altrincham Cheshire TILGHMAN’S Ltd. 
London Office: | Chester Street, S.W.1. 
A Member of the Staveley Coal & Iron Co., Ltd., Group. 
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Head of a 6ft. dia. Autoclave, 
spun on the Harvey “ Rotar- 
press” from a stainless steel 
disc 1%in. thick. Designed 
for a working pressure of 500 


Ibs./sq. in. 





KEYNOTES OF 








FABRICATION 


G. A. HARVEY & CO. (LONDON) LTD. Woolwich Road, London, S.E.7. Telephone: GREenwich 3232 (22 lines) 


Fi j 
i 
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MANGANESE BRONZE CASTINGS 


We have a reputation for Man- 
ganese Bronze and Aluminium 
Bronze Castings. Can we help 
you? We offer you a complete 
Non-Ferrous Foundry Service. 
Sand Castings, Chill Cast Phosphor 
Bronze and Gunmetal Bars, 
Patternmaking, etc. 


JT PRICEsCo{=2)br. 


NEWCASTLE-UNDER-LYME- STAFFS 


"Phone & Grams Newcastle Staffs. $2311 3 lines 
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OPENSHAW MANCHESTER ENGLAND 


MAKERS OF THE WORLD'S 
GREATEST RANGE OF FORGING PLANT 














which combines :—the resilience of the hydraulic coupling and the positiveness of the 
frictional coupling. It is revolutionary in that driving and driven elements are coupled by 
magnetically-activated particles. It has these advantages :— 


Accurate torque contro! 
No mechanical engagement and thus negligible wear 
Accurate torque limiting slip on overload 


Acts as brake or coupling in either direction 


Perfectly smooth operation 

No slip rings—excitation coil is stationary 
Remote control at any distance 

Dynamic and static coefficients of friction equal 





The range comprises eight standard units with torque capacities from 4 to 200 Ib ft 


SMITHS Magnetic Particle COUPLING is unique, its potentialities enormous. Let us advise 
you, therefore, how best to use it in your particular field 


\MITHS S. SMITH & SONS (ENGLAND) LTD. 


INDUSTRIAL PRODUCTS DBPARTMENT, WITNEY, OXON. 








GEARS AND 
GEAR UNITS OF 
ALL KINDS 
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WELLMAN 





Wellman 25-ton and 10-ton Electric Overhead Travelling Cranes 





specially equipped with creeping-speed hoisting gear. 
Our products include every type of Electric Crane and Material 


Handling Equipment from the smallest Telphers to the largest 


Bridge-building Cranes and Transporters. 


Wellman Cranes give constant service under the most severe 
conditions and are known throughout the world for their 


reliability. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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Over 50 years’ experience 
embodied in our work 


FOLDING 
ALL TYPES OF 


PARTITION 


18’-O” CLEAR HEIGHT 





or Compressed Air Plants 


TURNTABLES 
Two Operators can C A B | N ET S 
work independently B A R R i L s 


in separate rooms 


ro” WIDE x 3-6" DEEP x a 2] her in on ie. 
as MAMAS. large room Buy British 


large room. 











PHOTOGRAPHED BY KIND PERMISSION OF ROBERT JENKINS & CO., LIL., ROTHERHAM 


ST, GEORGES ENGINEERS LTD,, ORDSALL LANE, TRAFFORD BRIDGE, MANCHESTER, 5, 


Telephone : Trafford Park 1207 (4 lines) Telegrams: ‘Georgic’, Manchester 


tts Crawfords 


CAPSTAN & AUTO COLLETS 
GUARANTEED TO -00I’AT I" FROM FACE 
























illustrated is the Single Chain, 
self-dumping grab which is 
particularly suitable for hand- 







lilustrated is the Twin Chain 
Self-Dumping Grab which is 
particularly suitable for hand- 
ling coal and similar materials 
where headroom is restricted 


THE ACCURACY OF YOUR WORK DEPENDS 
UPON THE TRUTH OF THE COLLET 





JOSEPH WESTWOOD & CO. LTD. 


Contractors to H.M. Government Depertments. Crown Agents for the Colonies. British 
Railways (British Transport Commission), etc., etc. Bridge and Constructional Engineers, 
Manufacturers of Pressed Stee! Troughing ond Sheet Meta! Equipment. Steel Stock 
Holders. 


NAPIER YARD, MILLWALL, LONDON, E.14 Tei: EASt 1043 











fi SS ——— a ‘ 
HEAD OFFICE: TOWER HILL WORKS, WITNEY OXON Tel. No. WITNEY 334 

LONDON STOCKISTS: Acbars Ltd. 16-18 Macleod Street, Walworth Road, London, S.E.17. RODney 7/91-2-3 

MIDLAND STOCKISTS : Retselp Engineering Ltd., Vulcan Rd., Industrial Site, Lode Lane, Solihull, Birmingham 


WEST WOODs 


SOLihull 2239 
Agents for South West England and Wales— 
essrs. W. O. Bullock & Sons Ltd., 126 Rodbourne Road, Swindon, Wilts. Tel.: Swindon 633! 
Agents for Scotiand— 
Tel.: Douglas 7391/2 


R. McSkimming & Co., 65 West Regent Street, Glasgow, C2 
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E.N.V. have exceptional facilities for the 
manufacture of spiral bevel and hypoid 
gears in sizes up to 72” and for the serial 
production of right angle drive units for a_ 
wide variety of industrial applications. 
Engineers who need right angle 
transmissions are invited to communicate 
with the E.N.V. Design Department at the 


project stage. 
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HYTHE ROAD, WILLESDEN, LONDON, N.W.10 
Telephone: LADbroke 3622 
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Only & K.. | offer such 


a wide selection of British made bearings 


Where exclusively axial loads are to be dealt with 
acting in either direction, the double thrust ball 
bearing may be used. This bearing has two rows of 
balls, one for thrust in each direction. The centre 
ring is the shaft ring in metric sizes ; the housing 
rings may have either a flat or sphered seating. In 
inch sizes the centre ring is the housing ring. 

This is one of the ten variants of the four basic 
rolling bearing types; Skefko is the only British 
manufacturer making all four and can therefore 
offer completely unbiassed advice on the choice of 


bearing types for any specific problem. 
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Searing scheme for roll spindle for multi-row section straightening machine 
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TWILIGHT OR NEW DAWN FOR THE RAILWAYS? 


In an address to a Sectional Meeting of the British 
Institute of Management last week Sir Reginald Wilson, 
Chairman of the Eastern Area Board of the British 
Transport Commission got off to a very bad start. It 
astonishes us profoundly that after all the road-rail 
discussion which has gone on for nearly forty years the 
propaganda department of British Railways (we cannot 
blame Sir Reginald) can put such remarks into its spokes- 
men’s mouths as “In this country, given reasonable 
conditions, two men can move in one train as much as 
25,000 ton-miles of heavy freight every hour or 40,000 
passenger miles. No other technique yet known to us 
can touch such figures of output for land transport.” 
It is not even good propaganda ; for the road enthusiast 
is simply provided with a target which can be instantly 
and easily put down. Nor will any road haulage man be 
impressed by the perfectly true claim that a locomotive 
can haul half-a-million ton-miles per day; — since, in 
fact, the claim has little relevance to the facts of ordinary 
railway working. Fortunately Sir Reginald soon after- 
wards threw the propaganda over the side and came 
rapidly down to earth again; and he was very soon 
introducing his audience to the much more real reasons 
why railwaymen have faith in the future of railways in 
this country. He outlined the provisions of the Modern- 
isation Plan, making clearer than is sometimes the case, 
the fact that the Plan is not one for expanding the railways 
or one fitting them to do new tasks but essentially a 
belated one of replacement of obsolete or obsolescent 
equipment combined to some extent with a construction 
of the kinds of service provided. 

The only criticism to be offered about all this was that 
every now and then there peeped out the railwaymen’s 
continuing unfortunate conviction that road vehicles are 
incapable of carrying freight in bulk. To those, like 
ourselves, who wish the railways well it is quite frighten- 
ing to find this misapprehension continuing to exist. 
The fact is that the capacity of a single road traffic lane 
to pass freight is certainly no less high than that of a 
single railway track and could well be higher, and there is 
nothing at all frightening about a convoy of lorries 
moving along at close intervals and at quite high speed 
provided the road is constructed to accommodate them. 
The railways neither have now, nor will have when 
modernisation has been completed, any monopoly in 
cheap and efficient bulk transport. 

But by far the best part of Sir Reginald’s address was 
that substantial section of it which dealt with changing 
policy. No doubt some of what he said was unwelcome 


to members of his audience. Yet, for ourselves, we feel 
impelled to say how encouraging it was to discover a 
railwayman thinking boldly and with sound common 
sense about traffics and charges and the attitude to 
customers that should be adopted. Even in this section 


we could still detect the existence of the railwaymen’s 
misapprehension that railways are inherently better fitted 
for bulk transport than road vehicles. But it mattered 
little since Sir Reginald shared the clear recognition that 
whereas road vehicles can handle odd jobs economically 
railways cannot. It must therefore be the object of 
railways to encourage traders to give them regular 
predictable loads to convey and to discourage the offer of 
odd lots. If in their changing policies the railways 
follow out logically this line of thought some of the 
conclusions may prove, at least at first, unpalatable to 
industrialists. The industrial user, for example, will no 
longer be able to expect as confidently as at present 
to use his own “CC” licensed road vehicles for the 
more regular work and depend upon the railways to 
carry the irregular peaks quite cheaply. But he may find 
the railways willing to quote very competitive rates 
provided he undertakes to assign regular loads to them. 
Furthermore, Sir Reginald recognises clearly that the 
alternative forms of land transport are not rail or road 
but rail-and-road or road. Railwaymen are convinced 
that, provided the railways can be rid of unsuitable traffics, 
and provided they can attract to themselves regular 
traffics, they will be able to show how advantageous 
combined rail-road carriage can be. If railwaymen in 
all departments are thinking about their problems as 
clearly and cold-bloodedly as Sir Reginald is his we 
should not be at all surprised to learn within three or 
four years that they are right. 


TRUNK TELEPHONE DIALLING 


As mentioned on page 937 of this issue, the first sub- 
scriber trunk dialling installation in this country was 
opened at the Bristol Central telephone exchange by Her 
Majesty the Queen last week. This event marks a major 
stage in the development of the British telephone service, 
for it means the beginning of the end of the operator as a 
means of establishing connection between one subscriber 
and another, however remote. In the British system a 
group routing and charging equipment known as 
“GRACE” interprets the code numbers and letters 
dialled by the subscriber, selects the route for the call 
(operating the switches at any exchanges on the way), 
determines the rate of charge for the call and, when the 
call is answered, controls the recording of the charge on 
the meter—doing automatically all the tasks that would 
otherwise be done by operators. In the first installation, 
any of the 18,000 subscribers connected to the Bristol 
Central exchange will be able to make trunk calls, simply 
by dialling, to more than half the subscribers in this 
country, including most of the main population centres. 
It is planned to extend this system of subscriber trunk 
dialling to include exchanges in forty-six other towns and 
cities by the end of 1961 and double that number a year 
later. According to present plans, it is anticipated that, 
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by 1970, more than three-quarters of all trunk calls will 
be subscriber dialled. 

What these developments foreshadow, briefly, is a 
faster and more reliable telephone service at less cost. 
For example, it is stated that a dialled three-minute call 
from Bristol to London will cost 2s. 6d., compared with 
3s. for a call connected by the operator. Viewed in 
isolation this prospect is wholly pleasing, but when it is 
studied against the background of the contemporary 
scene in other countries a very different impression is 
created. It is disturbing to discover, for example, that 
many European countries, as well as the United States 
and Canada, have already begun to replace operators by 
subscriber dialling systems of one kind or another for 
trunk calls and that some of them have gone a consider- 
able way towards complete changeover. In Federal 
Germany, for example, more than two-thirds of all the 
trunk calls are already being dialled by subscribers and 
this proportion is not likely to be reached in Great Britain 
within the next ten years! In France, which has fewer 
telephones per head of population than has Great Britain, 
a quarter of the total trunk traffic is automatically dialled. 
In Sweden, where there are more telephones per head 
than in this country, approximately half the trunk calls 
are so dialled. Such comparisons can, of course, be 
misJeading unless due allowance is made for all the 
relevant circumstances, including densities of population, 
distances between main population centres, standards of 
living, and so on. But none of these considerations can 
explain why it is that Britain should have been compara- 
tively so slow in pursuing so promising a line of progress. 
This tardiness cannot be attributed to technical back- 
wardness amongst British telephone engineers. On the 
contrary, both in the G.P.O. and in the manufacturing 
industry which works so closely with it, the ability and 
zeal of British engineers responsible for research, design 
and execution are second to none. The responsibility 
clearly rests with the unfortunate policy of Government 
restrictions upon capital expenditure. We touched on 
this matter in a leading article in our issue of June 20, 
1958, when we suggested that cuts of about £5,000,000 
and £10,000,000 in the Post Office estimates for the 
years 1958-59 and 1959-60, respectively, tended to make 
a “ lagging network ” of the country’s public telephone 
system. We repeat that these cuts are deplorable, whether 
they hamper the growth of automatic dialling or whether 
they merely retard the rate at which new subscribers can 
be connected. The economies are miserable and illusory. 
They defeat the more laudable aim which should be to 
intensify the introduction of automatic dialling every- 
where, which would reduce the cost of trunk calls and. 
therefore, encourage increased traffic and produce 
increased revenue. What is equally important, it would 
enable the Post Office to give its subscribers an unrivalled 
telephone service. 


COAL 


On Wednesday of last week, the House of Commons 
debated coal. The debate was a useful one for it did at 
lzast help to clarify what to many people is a confused 
situation. The debate was on a Government motion 
seeking approval to extend the borrowing power of the 
National Coal Board. The approval was given and the 
Board may now borrow up to £130 million (instead of 
£75,000,000) of “ what it is authorised to take in any 
one year” without asking the sanction of Parliament. 
The debate was opened by Sir Ian Horobin, Parliamentary 
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Secretary to the Ministry of Power, who was careful to 
explain that the extension of the Board’s borrowing 
powers was in no way concerned with deficit financing. 
He recalled that the coal industry began this year with an 
accumulated deficit of approximately £30,000,000 and 
he obviously considered it encouraging that, owing 
mainly to an income tax windfall, the revenue loss for 1958 
was likely to be much the same as last year’s, namely, of 
the order of £5,000,000. But, as is well known, there 
are large undistributed stocks of coal in this country 
which cannot, at present, be turned into money. The 
Coal Board’s view is that these stocks are an extremely 
valuable asset. It is a view which is endorsed by the 
Ministry of Power, though it cannot be overlooked that 
the maintenance of this * valuable asset ” is costing a lot 
of money. The Coal Board has estimated that, by the 
end of the year, that is in three weeks’ time, unsold stocks 
are likely to be of the order of 19,000,000 tons, mostly 
of small coal. The Board adds that this coal is not 
unsaleable ; that may well be the case. But it must be 
realised that the existing demand is far from brisk and 
the Board acknowledges, a little belatedly perhaps, that 
stocks “are fast approaching the limits, both in space 
and finance.’ Earlier this year, it became evident that 
a speedy revival of coal demand could not be anticipated 
and various economy measures were introduced by the 
Board, with the cognisance and support of the National 
Union of Mineworkers. Those measures have achieved 
something but obviously not enough. According to the 
Board’s latest assessment, this year’s coal production will 
turn out to be 10,000,000 tons or so above the total 
amount sold at home and overseas. Undoubtedly, it is 
prudent to have reasonable stocks in hand, but there is 
no economic virtue in continuing to build up an 
unwanted surplus. 

The National Coal Board has, therefore, quite under- 
standably prepared an output plan for next year. It 
discussed the details of this plan with the National 
Union of Mineworkers and published them on the same 
day as the debate in Parliament. They are reported on 
page 940. The plan, which the Board and the union are 
discussing again to-day, provides for opencast coal out- 
put to be reduced by 3,000,000 tons and deep-mined 
production by a similar amount. This latter reduction, 
it is stated, is to be effected by the ordered closing of a 
number of highly uneconomic pits and by a closer 
concentration of working. It is indeed an unexpected 
anomaly that, whereas three years ago it was necessary 
to import over 11,000,000 tons of coal to keep the wheels 
of industry turning and the home fires burning, the coal 
industry is now financially embarrassed by the ovet- 
production of this country’s traditionally valuable 
mineral ! Meanwhile, the Coal Board’s capital invest- 
ment programme continues and it is expedient, of course, 
that it should do so. Mine modernisation projects are 
essential but they require years, rather than months, for 
completion ; the overall plan for coal must, therefore, 
be flexible, as the Board itself has said many a time. 
But modernisation projects are valuable only if they 
result in more efficient and, consequently, more economic 
production. One encouraging fact brought to light 
during the Commons debate is that, recently, deep-mined 
coal output per manshift has been at a record figure of 
26 cwt. The miners’ wage increase which has now been 
granted, without the conditions specified by the Board 
a few weeks ago, may serve as some incentive to the 
maintenance of that improved productivity. Parliament 
has given its approval to the proposal for extending the 
Coal Board’s borrowing powers ; it could really do no 
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other. But unless the coal industry’s production costs 
can be held and ultimately reduced, there is not much 
hope of any lasting improvement in its financial condition. 


FIRST WORDS AND LASi 


In his Anniversary Address to the Royal Society on 
December | Sir Cyril Hinshclwood opened with the 
words “If, as some of us believe, natural science is 
to-day the foremost of humane siudies....” He closed 
the Address with the words * [It is all too easy to think of 
detailed and absorbing work as an end in itself, but in 
so far as we may yield to the temptation science will fail 
to occupy that place in the scheme of things which is its 
rightful due.” Those are words that could be taken to 
apply even more appropriately to engineering than to 
science. For the complete study of any engineering 
subject must bring the man concerned into contact with 
human beings both as makers of some engineering device 
or as its users ; and though it is very easy for engineers 
to bury themselves in their work they do not, we think, 
benefit the human race in that way as much as by study- 
ing the broader implications of all that they do. Of 
course, Sir Cyril’s opening words will be rejected as false 
by those who obstinately cling to the idea that one can be 
broadly educated without any knowledge of science 
whatever. It is, indeed, astonishing that science should 
still be regarded by some educated men as an inhuman 
subject when one considers that it throws light upon the 
mysteries of the origins of man and nature and that in 
its practice the scientist has to discipline himself to an 
immense respect for truth, a respect that he undoubtedly 
carries over into the practices of his ordinary non- 
scientific life. 

It is, we suggest, the fact that it is so fatally easy “to 
think of detailed and absorbing work ” in engineering as 
well as in science ** as an end in itself > which permits that 
idea to persist. For in the minds of laymen scientists 
and engineers are often “ back-room boys” living in a 
special world of their own creation which nobody else 
can understand. We applaud therefore Sir Cyril’s final 
words. It is, we believe, desirable for the prosperity and 
peace of the world that a greater proportion of engineers 
and scientists should “* occupy that place in the scheme 
of things which is their due. 


* METROPOLITAN RAILWAYS ” 

A public meeting, in which the wealth and respectability of the 
| metropolis was fully represented, has formally resolved that the 
| present crowded condition of the principal thoroughfares of London 
| is injurious to trade and that the crowded state of the dwellings of 
| the poor is one of the most serious of the social evils of the day. To 
| this extent the meeting has merely given public expression to the 
| opinion not only of bustling tradesmen, impatient passengers, and 
| philanthropists in general, but of all indeed who are accustomed to 
apply the first considerations of social economy to the internal arrange- 
ments of extensive communities. As to the means by which the evils 
mentioned are to be avoided, the meeting was further of the opinion that 
a sub-way railroad, intersecting the metropolis, promised much relief, 
and that renewed efforts should be made to complete the subscriptions 
required for the construction of the Metropolitan Railway... .. 

“ The Metropolitan Railway, by which it is proposed to relieve the 
overcrowding of the principal streets of London, is to be a tunnel 
extending from Victoria-street under the Fleet Valley to King’s-cross, 
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THE FIRST EIGHT MILES 

On another page of this issue we describe the Preston 
by-pass, which is the first example in this country of a 
modern high-speed motorway. The by-pass is only 84 
miles in length, so it cannot be held to have any national 
significance, in itself, in the supersession of the out-dated 
and hazardous roads of this country. However, its 
inauguration is a welcome event, rather as a portent of 
the benefits which such roads will bring in the future, 
than as an accomplishment. The Ministry of Transport 
and Civil Aviation has 380 miles of motorways in its 
** present road programme.” 
motor road will be the London/Birmingham stretch, 
which is due to be opened next autumn. Then, we 
think, the benefits which these roads bring will really 
begin to be appreciated, though interest has quickened 
noticeably over the past week. 

One or two facts may, perhaps, be quoted to bring into 
relief the effect of this one, almost infinitesimal, golden 
thread in the tangled skein of British roads. The * design 
speed ” is 70 m.p.h., the number of access points is two 
over the total length, as compared with 1898 on the shorter 
route which the by-pass supersedes. The accident rate 
per 1,000,000 vehicle-miles is 5-8 on the old road, and 
it is estimated that it will be about 0-4 on the new 
road ; journey times will be one-half to one-eighth of 
their values on the old route. Though costing over 
£3,000,000, the road will prove to be a sound and 


remunerative investment in reducing transport costs — 


and accidents. 

But its full benefits cannot be felt until it is linked up 
in a more comprehensive motor road network, as 
envisaged in the county surveyor and bridgemaster Mr. 
Drake’s road plan for Lancashire, published nearly ten 
years ago, and, indeed, as envisaged by Lancashire County 
Council in 1937 when the North-South motorway was 
conceived. Even so, the completion of this prototype of 
British motorways by Mr. Drake and the engineering staff 
of Lancashire County Council “ without recourse to 
outside technical assistance ” (save, of course, collabora- 
tion with the Ministry’s engineers) is a notable feat. It 
points to a healthy renaissance in British highway 
engineering, which we can only hope will grow rapidly 
in volume and in merit. 


The Engineer —ro0 Dears Ago (wecemBer 10, 1858) 
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The first sizeable length of 


and thence, as we understand, under the New-road to Paddington 

a distance in all of nearly four miles . The cost of the Metropolitan 
Railway is estimated at £950,000 of which £300,000 are understood 
to have been already subscribed by individuals, and £175,000 more 
by the Great Western Railway Company, leaving £475,000 to be 
secured by further subscriptions. The Great Northern Railway 
Company, which has been solicited to subscribe £175,000 to the 
scheme, has refused. Should means be secured to make the railway, 
it is questionable, at least, if it would pay. Of the present class of 
passengers upon the Great Western Railway, but a very few could 
be expected to come to Victoria-street, nor is it probable, looking to 
the removal of the poorer classes into the suburbs of London, that 
those contiguous to the West-end would be selected. To reach the 
Great Northern Line, the proposed railway might better be made 
above ground up the Fleet Valley, for it is not probable that the 
public would prefer a subterranean passage where there is room for | 
one in open daylight. A subway can never be popular as the channel 

of an extensive passenger traffic.” 
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Opening of the Preston 
By-pass Motorway 
Last Friday the Preston by-pass motorway was opened by) 


the Prime Minister, Mr. H. Macmillan. The 
$4 miles in length, and will eventually form part of Lanca- 


by-pass is 


shire’s North-South motorway. Its inauguration is of special 


significance, since it is the first road in the British Isles for 
motor traffic only, being designed to full motorway standards. 
The accompanying illustration shows the view southwards 


alone the road from Broughton Hall bridge. 


RITAIN’S first) stretch ol motorway, 
the 8j-mile Preston by-pass, was inaugur- 


ated a week ago to-day. Apart from full 


motorway standards in its design, and, 
correspondingly, its use by motor traffic 


only, the road is of special interest as an 
achievement in civil engineering construction 
This aspect of its design has also been as 
modern in concept as the tratlic aspect, and 
sets Out to take the maximum advantage ol 
Heavy 
many 


mechanised constructional methods 

earthworks have been involved, and 
bridges have been built. The road itselt 
utilises machine-laid ** premixed” water- 
bound macadam in the carriageways, as 
developed by the Lancashire County Coun- 
cil’s engineering staff, and its basic design 


the factors which will be discussed as experi- 
ence of its use is gained. The Ministry of 
Transport and Civil Aviation will then be 
guided by this experience before the opening 
next autumn of the first major length of 
British motorway, the London to Birmingham 
route. In the ensuing paragraphs, these 
matters are not discussed, and in our des- 
cription we have concentrated on the civil 
engineering works involved The accom- 
panying diagrams show the route of the by- 
pass and its various bridges in detail, and its 
relationship to the network of motor roads 
planned, or under construction, in Lanca- 
shire. Its &j-mile route commences at a 
point on the Manchester-Chorley—Preston 
trunk road A.6 approximately 550 yards 


south-east of its junction with the Warrington- 





terminating at the Preston—Lancaster—Carlisle 
trunk road A.6, 190 yards south of D’Urton 
Lane at Broughton. The last mile will 
deviate from the line of the proposed North 
South motorway, into which the rest of the 
road will eventually be incorporated. This 
length is the future north link to Preston as 
well as forming part of the future Blackpool 
motorway and has been built at this stage to 
complete the by-passing of Preston. 

The various photographs reproduced with 
this article give a good idea of the appearance 
of the new by-pass as it was when almost 
completed. It has dual 24ft carriageways. 
which may each be widened to 36ft later on, 
with a central reservation, Ift contrasting 
marginal strips and hard shoulders, all of 
which is explained in detail below. The 





originated from extensive soil testing 
The road has been described as a“ 
motorway tratlic signs, the efficacy of 


junctions at each end of the road are surface 
roundabouts, which will eventually be modi- 
fied to form two-level junctions in the com- 


Wigan-Preston trunk road A.49, passing 
east of Bamber Bridge to cross the River 
Ribble at Samlesbury about 600 yards east 


guinea 
pig 


the motorway code, drivers’ reactions and 































opinions, the necessity for speed limits, and) of Brockholes Bridge, thence by-passing prehensive motorway scheme, and another 
the presence of abnormal loads are amongst Preston on the north-easterly side and additional junction may also be added. 
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its relation to other motor roads projected in Lancashire 


Preston 


Ihe by-pass motorway, showing its bridgeworks and 
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Phere is a U-shaped grade-separated junction 

at Samlesbury by the River Ribble, which is 

at present the only intermediate point at 

which access to the road may be gained. 
ROAD LAYOUT 

In general the overall width of the by-pass 
is 112ft with dual carriageways 24ft wide. 
A contrasting marginal strip lft wide (the 
strip is of concrete, and the carriageway is 
“black top”) flanks each carriageway, so 
the effective width is 26ft. The outer verges 
are 14ft wide, including an 8ft width con- 
structed to form a hard shoulder abutting 
on to the carriageway. The central reser- 
vation is 32ft wide, so ultimate widening 
from two-lane to three-lane carriageways will 
still leave a reservation 12ft wide. The three- 
lane road will be needed, it is considered, 
for carrying the estimated ultimate traftic 
capacity of 46,000 vehicles daily. Continuous 
steel fenders are put outside the hard 
shoulders on all embankments higher than 
20ft, on the straight, and 10ft on right-hand 
curves, 

The design speed of the motorway is 
70 m.p.h. The minimum radius of curvature 
is 3015 yards, and the maximum gradient | in 
25. The maximum length of straight road is 
1000 yards. All these figures generally follow 
quite closely the Ministry of Transport’s 
recommended standards, though there are 
some minor differences. In addition, hori- 
zontal and vertical alignments have been 
co-ordinated with the aim of giving a pleas- 
ing effect in the landscape. The Ministry’s 
standards are, in fact, as follows : 

Straights, minimum 400 yards, maximum 
1000 yards ; minimum sight line, 650ft ; 
minimum radius of horizontal curves, 2 deg. 
(286S5ft radius) ; maximum gradient, 34 per 
cent normal with up to 5 per cent in hilly 
country. 

Curves of a shorter radius than 5730ft 
(1 deg.) are approached at each end by a 
transition curve, the length of the spiral being 
such that the rate of change of centripetal 
acceleration does not exceed Ift per second 
per second per second. The design speed of 


70 m.p.h. for super-elevations is in general 
developed uniformly along the length of the 
spiral. 

The use of contrasting marginal strips as a 
‘*haunch ” to the edges of the carriageway, 
instead of kerbs, has enabled vertical curves 
of very large radius to be employed, drainage 
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Samlesbury Bridge carries the motorway over the River Ribble and the trunk road A.59. 


gradients being unimportant as all surface 
water flows off the side. 

Although a hard shoulder is provided 
for emergency use it is not intended to 
encourage parking along the side verges, 
other than at established lay-bys, sited at 
approximately | mile intervals along the road. 

To economise on bridge construction, the 
width of the side verges at bridges with spans 
or widths greater than 20ft has been reduced 
to 4ft, plus a Ift marginal strip. To prevent 
vehicles from running on to the verges at 
these spots there is a 6in by 12in concrete 
kerb for a distance of 175ft before and 75ft 
after the bridge. 

On embankments the general overall width 
is increased to I18ft between tops of slopes 
to allow for the planting of quickthorn 
hedges. 

The terminal junctions of the by-pass with 
the existing road system are surface round- 
abouts with a minimum diameter of 240ft. 
These will ultimately form two-level junctions 
when the motorway is continued southwards 
to Cheshire, and the Broughton link con- 
tinued through as a motorway to Blackpool. 


The motorway, looking south from the north escarpment of the Ribble Valley 


The deck 
consists of continuous box girders with curved soffits, the roadway being carried on a reinforced concrete 
deck slab 


At Samlesbury the junction with the 
Preston—Whalley trunk road A.59 presented 
a problem in that the “ ramps”’ had to be 
wholly on one side of the trunk road owing 
to the proximity of the River Ribble ; the 
design here is in the form of a U-junction, 
with roundabouts of 180ft diameter on the 
trunk road. The trunk road and the river 
are parallel, and the motorway bridges over 
them, along the centre line of the “ U,” 
the arms of which are formed by the 
slip roads connecting the two round- 
abouts and the motorway, as can be 
seen in the illustration on page 917. The 


junctions are characterised by acceleration 


and deceleration lanes. 

All these features, and the general standard 
which they imply, conform fairly closely to 
the Ministry’s requirements, which, it can be 
expected, will be followed fairly closely in 
all motorway construction. But since the 
Preston by-pass is the British prototype, it 
may be of interest to point out the enor- 
mous advantages which these standards 
bring, by comparing the old and the new 


routes. This is done in Table 1; the com- 
TABLE I—-Comparison Between the New By-Pass and 
the Existing Route 
North-South 
| Motorway Existing 
(Preston route 
by-pass) 
Minimum width Vi2ft 31ft 
Minimum radius 301 Shit SOft 
Maximum gradient ee >. 1:14 
30 m.p.h. speed limit Nil 97 per cent 
Length (i) Excluding 
north link te 
Af 
7-26 miles 6: 76 miles 
(11) Including 
north link to 
A.6 
8-26 miles 
Access points 2 1898 
Estimated car travelling time 8 to 12 1710 90 
minutes minutes 
Accident rate per million vehicle 
miles 0: 40 5-80 
(estimated) (actual) 


Casualties between April, 1946, and April, 1956, on the existing 
route proposed to be by-passed totalled 1170 
parison of access points anu accident rates is 
especially striking. 


CARRIAGEWAY DESIGN 


Design was based on the results of extensive 
soil surveys. Borings were carried out by 
the county highways laboratory. The soils 
encountered were predominantly clays, with 
wet sand and silt veins occurring at the deep 
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cuttings. Percussion rigs, equipped with a 
power-operated winch and capabie of drilling 


Sin and 6in diameter bores to a depth of 


100ft, were used for boring. Boreholes were 
made at approximately 200 yard intervals 
in both cut and fill areas. Normally, four 
additional boreholes were taken at each 
bridge site. Undisturbed soil samples were 
obtained from each borehole in 4in diameter 
tubes lft 6in long. 

All soil tests were carried out at the 
county highways laboratory, which carries a 
full range of soil testing equipment. The 
in situ wet and dry density and shear strength 
of the soil were obtained from the undisturbed 
samples. The unconfined compression test 
was carried out on clays to obtain the shear 
strength and the triaxial test was used for 
sands and sandy clays. Other tests included 
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Ihe hard shoulders consist of a minimum 
compacted thickness of 44in of gravel, 
topped with a 43in compacted thickness of a 
mixture of stone, sand and loam; _ the 
shoulders are sown with grass and merge 
with the verges 


EARTHWORKS AND DRAINAGI 


Surface water from the carriageways and 
hard shoulders is collected by cast in situ 
concrete drainage channels sited along the 
outer edges of the “ hard shoulder,” or on 
super-elevated sections of the by-pass in the 
central island and the outer edge of the hard 
shoulder on the low side. From these chan- 
neis water enters the general water drainage 
system running along the road and discharges 
into existing water courses at selected points. 

Where the road is in a deep cutting, the 








Broughton Hall bridge carries a Class Ill road over the motorway, the spans being 36ft 6in, 49ft, 49ft 


and 36ft 6in. 
is of precast 


classification of the soil, determination ol 


liquid and plastic limits and particle size 


analysis. From all the soil test data the 
depth of construction of the carriageways and 
the design of safe slopes for cut and fill 


areas were determined. The site investiga- 
tion involved a total of 199 boreholes with a 
total depth bored of 5150ft. 

The carriageways are of flexible construc- 
tion, designed to the 20,000 lb wheel load 
curve to the Ministry’s specifications. As 
mentioned above. the soils along the route 
are chiefly clays, and the depth of construc- 

the C.B.R. values of the 
ned during construction 
sub-base was varied to 


tion depended on 
subgrade, determi! 
The thickness of the 


obtain the required construction depth 
[he exceptionally heavy loads and weak 
clays necessitated in places a deeper con- 


struction than normal. For the greater part 
of the sub-base, a local waste product, burnt 
colliery shale, was used. Its depth varied 
from 12in to 361n 

This sub-base was covered by a 9in thick- 
ness of premixed waterbound macadam. 
followed by a 24in tarmacadam base course 
with a jin cold asphalt surface in which were 
embedded precoated granite chippings. The 
final course, after settlement of the road has 
taken place, will be a rolled asphalt wearing 
coat. The whole of this construction has been 
effected mechanically, and it utilises local 
materials. The premixed waterbound maca- 
dam, developed by the county council, 
is considered to have proved satisfactory 


The width of the bridge is 34ft, piers and abutments are on concrete piles and the deck 
prestressed 


concrete beams 


concrete drainage channels are replaced by 
French drains, which also collect the face 
drainage of the slopes. In certain very deep 
cuttings, such as the north escarpment of 
the River Ribble, the French drains in the 
side verges have been increased in dimension 
to act as shoulder drains at the base of the 
banks, and will form a support as well as 
collecting water from the deep face drains 
and herringbone drains provided to strengthen 
the slopes. 

Catch pits have been provided along the 
lines of the concrete drainage channels. 
enabling the surface water drain to be laid 
in the verges at a shallower depth than with 
the normal type of gulley. 

Preliminary work in setting out and 
proving the centre line and clearing the site 
involved felling 1500 trees, removing 10,000 
yards of hedges and erecting 30,000 yards 
of temporary fencing. Other equally essential 


Taste Ul —Constructional Quantities 
Excavation 3,400,000 tons 
Imported filling 668 000 tons 
Ashes 176,000 tons 
Red shale underbed 288,000 tons 
Premixed waterbound macadam 120,000 tons 
Tarmacadam base coat 31,000 tons 
Cold asphalt surfacing 12,000 tons 
Drains and sewers 55.000 yards 
Concrete 35.000 cubic yards 
Reinforcing steel 950 tons 


2.900 tons 
220 miles 
21,000 lineal feet 


Structural! steel 
High tensile prestressing wire 
Piling in bridge foundations 


preparatory work involved the ~*~ pre-earth- 
works ” drainage works needed to deal with 
the many ditches, streams and other water- 


Dec. 12, 1958 


courses crossing the by-pass, many of which 
were converted to pipe or box culverts 
ranging from Yin diameter earthenware pipes 
to 9ft by 9ft box culverts. In addition, long 
lengths of storm water drains, which will 
form part of the main by-pass drainage 
system, have been constructed. 

The construction of the by-pass also 
required the alteration or diversion of 
seventy-eight statutory undertakers’ services, 
including several! important trunk mains. 

Earthworks for the construction of the 
by-pass have been heavy, as is shown by the 
figure in Table II (which also lists quantities 
for the bridgeworks). Excavation was carried 
out to the extent of 2,250,000 cubic yards. 
The maximum depth of cutting was 62ft and 
the maximum height of embankment S56ft. 

To deal with the heavy earth-moving 
programme, the contractor assembled at 
the start, in June, 1956, a fleet of heavy plant 
which included tractors, scrapers, large 
capacity excavators, and rear dump trucks. 
but the heavy rains of the autumn of 1956 
made it virtually impossible to work the 
sandy clay sub-soil and so the heavy earth- 
moving was postponed until the following 
spring (1957) and the contractor was granted 
a five-months’ extension of contract. 

On reassembiing the heavy plant, there 
was a welcome respite from the rains, and 
over the ensuing fine period of some twelve 
weeks intensive work enabled about 50 per 
cent of the excavations to be completed. 
Then the previous year’s experience repeated 
itseif and, until a brief fine spell in the spring 
of 1958, ground conditions made it possible 
for earth moving to proceed only at a fraction 
of the desired rate. Nevertheless, the con- 
tractor used every means available to over- 
come the physical difficulties, with the result 
that the works have been completed within 
the revised contract period of two years 
five months. 

In order, however, for this to be accomp- 
lished, it was found necessary to authorise 
the running to tip of large quantities of 
excavation of which, had weather conditions 
permitted, much could have been used for 
embankment construction, and this tipped 
material had to be replaced by imported 
material. The problems arising from the 
incessant rains were many and varied, one 
instance being the deep cutting through the 
south escarpment of the Ribble, where it was 
found necessary to redesign a portion of the 
eastern slope. It was also found necessary 
to remove an unsuspected peat bog in the 
Ribble Valley. 

The contractor's original plans were based 
on examination of weather records over eighty 
years. The conclusion was reached that 
March, April. May and June—a total of 
sixteen weeks—-were the only months that 
could be relied upon to be fine. Accordingly, 
sufficient plant was arranged to carry out 
most of the earth-moving in that period. 
But, as already noted, much of the spoil 
removed from cuttings at the start of the 
season was found unsuitable for use in 
embankments. In some cuttings consider- 
able quantities of lump stone had to be 
punched into the silt to make a stable base 
for carriageway construction 


BRIDGEWORKS 


Twenty-two bridges are built over o1 
under the motorway, as follows: two carry 
the motorway over both a river and a road : 
six carry the motorway over roads and 
streams ; six carry roads over the motor- 
way: one carries the motorway over a 
railway: one carries a railway over the 
motorway ; and six carry * occupation” 
roads and footpaths over the motorway. 
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The Preston by-pass motorway at the junction with the Preston-Whalley road. At this point the motorway crosses the River Ribble and sweeps away to the northward 


Ihe cost of the bridgeworks is about a third 
of the total. 

The main bridges are designed for Ministry 
of Transport standard loading, including the 
abnormal! indivisible load——180 tons on four 
axles—for the motorway bridges 

The two principal bridges are (a) at 
Samlesbury, over the River Ribble and 
trunk road A.59-—-a three-span continuous 
steel girder bridge of spans 120ft, 180ft and 
120ft, giving a total length of 420ft between 
abutments which, together with the piers, 
are stone faced, and (+) at Higher Walton 
over the River Darwen and county road 
A.675, a multi-span continuous steel girder 
bridge carried on concrete trestles with four 
main spans of 97ft 6in each and two end 
spans of 42ft 9in, an overall length of 474ft. 

The remaining bridges are of single, three 
and four spans, twelve of them having pre- 
stressed concrete decks and three having decks 
of steel girder construction. Five, comprising 
two footbridges and three large culverts, are 
of reinforced concrete. In five cases ground 
conditions necessitated piled foundations. 

A statutory headroom of I6ft 6in has to 
be provided at all bridges so a headroom of 
17ft has been allowed, the additional 6in 
being for any slight settlement of the bridge 
during and after construction and for the 
re-surfacing of the roads under the bridges. 

For overbridges four-span structures have 
usually been adopted as this gives a minimum 
depth of construction and is_ therefore 
generally more economical, particularly in 
those cases where the road being taken over 
the motorway has to be raised on embank- 
ment to make the crossing. There were, 


however, certain conditions under which it 
was considered advisable to adopt alter- 
natives to the four-span. For example, 
where the motorway is On a curve a pier in 
the central reservation .may interfere with 
the sight lines of the traffic, and in these 
cases a single span has been adopted. In 
another case, at Pope Lane, the motorway 
is in deep cutting and here a three-span 
bridge has been built. 

For the underbridges, single spans have 
normally been used. The occupation bridges, 
all of which are over the motorway, are of 
four-span construction. 

In both prestressed and steel construction, 
where a reinforced concrete slab is supported 
by beams, composite construction was 
allowed for in the design, and interaction 
between the slab and beam was ensured by 
shear connectors. In most of the prestressed 
concrete decks the beams were of such a size 
and weight that they could be produced in a 
factory and then transported to and erected 
on the site. In all cases of prestressed beam 
construction, the deck, after erection of the 
beams and the casting of the in situ concrete. 
was transversely stressed. 

At Cuerdale Road, where there is a large 
angle of skew (44 deg.), the bridge is a 
continuous steel girder over four spans, 
whilst at Longridge Road provision for 
large water mains serving Preston required 
deep girders and, as the motorway is on a 
curve, a single-span with steel girders was 
built. The bridge carrying the railway over 
the motorway at Ribbleton is a through 
girder type of single span. 

The footbridges are three-pin arches, with 


ribs pre-cast in reinforced concrete, whilst 
the bridges over the smaller streams are 
reinforced box culverts. 


Design and supervision of construction of 
the entire Preston by-pass—with the excep- 
tion of one bridge—-has been in the hands 
of the county surveyor and bridgemaster of 
Lancashire, Mr. James Drake, M.1.C.E., 
and his engineering staff. Close co-operation 
has been maintained with the chief engineer, 
Mr. J. F. Baker, M.I.C.E., and the north- 
western divisional road engineer, Mr. V. H. 
Haynes, A.M.1.C.E., of the Ministry of 
Transport and Civil Aviation. The bridge 
mentioned above is the Preston-Longridge 
railway bridge, which was the responsibility 
of the chief civil engineer of the London 
Midiand Region of British Railways, Mr. J. 
Taylor Thompson, M.I.C.E. 

The main contractor for the motorway 
was Tarmac (Civil Engineering), Ltd., ‘he 
tender price being £2,432,360. The sub- 
contractor for bridgeworks in this tender was 
Leonard Fairclough, Ltd., which firm also 
obtained the contract for the Preston 
Longridge bridge. The two large bridges 
were let separately, the contractors and 
contract sums being respectively; for Sam- 
lesbury bridge, the Cleveland Bridge and 
Engineering Company, Ltd. (£334,431), and 
for Higher Walton bridge, Dorman Long 
(Bridge and Engineering), Ltd. (£193,690). 
Construction of the main works started in 
June, 1956, and the total estimatd cost, 
including land acquisition, alteration of 
services, design and resident staff, has been 
quoted at £3,147,000. 
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Assembly Tolerance Problem 


By J. W. CROFTS, M.A., A.M.I.Prod.E., F.S.S.* 


It frequently happens in engineering that one dimension, which is important for 
reasons of mating, is determined or constituted by a number of other dimensions, 
each subject to variation. A common example is the case of the overall dimension 


of an assembly of several components. 


Variations in the component dimensions 


are reflected in variation of the resultant dimension ; but, owing to “* averaging 
out,” the resultant dimension tends to vary less than might be expected from the 


variabilities of the components. 


This article derives an expression for the range of 


the resultant dimension in terms of the ranges of the components, and gives a table 


and worked examples. 


It concludes with some demarcation of the field in which 


the results may be safely and advantageously utilised. 


IG. 1 shows a case in which dimension R 
is a resultant of three other dimensions 
A, Band C. In fact 


R=A+B-C ...+2s« @ 


All the dimensions are subject to variation, 
and the greatest possible value of R will 
occur if maximum values of A and of B 
happen to be combined with the minimum 
value of C, i.e.— 


Rinas™ Amast+Bmaz—Cmin + + (2) 


On the other hand, the least possible value 
of R will occur if minimum values of A and 
of B happen to be combined with the maxi- 
mum value of C, in which case 


Rain Armin T Binin Cmae AF ° (3) 


On subtracting equation (3) from equation 
(2) we obtain a new equation— 


= Rontn A naz A in , 
T Dmaz B sin ¢ met (mas 
(4) 
Le: 
( Roses — Rinin) =(Amaz — Amin) 
(Binaz— Brin) +-(Gnaz — Cnn) 
(4a) 
or 
Range, = Range, + Rangeg+ Rangee 
(4b) 
or again, with more concise notation, 
r=a+b+<¢ (4c) 


This last equation shows that the range of 
the resultant is equal to the sum of the ranges 
of the constituents—regardless whether the 
constituents contribute positively or nega- 
tively to the resultant dimension. 


DESIGNER'S DILEMMA 


Let us now consider the case of a number 
of wheels, collars, &c. threaded upon a shaft 


F 
= 


LJ 





ud 





Fig. 2 


(Fig. 2). It is desired to limit the overall 
dimension R to a range of 0:002in. If there 
are ten components in the group, and the 
ranges of thickness of all are equal, then the 
range for each one, according to (4b), must 
not exceed a tenth of 0-002in, i.e. 0-0002in. 
In many cases it would be inconvenient 
and costly to maintain a range as close as 
* English Numbcring Machines, Ltd., Enficid 


0-0002in, and in some cases it would be 
impossible. 

This illustrates a predicament in which 
many a designer has found himself. He must 
either set prohibitively close limits to the 
dimensions of components, or else accept a 
range of variation in resultant dimensions 
which would appear to incur grave risks in 
the functioning of assemblies. Sometimes a 
designer is inclined to wonder how it is that 
his products work as well as they do—and 
even to credit assembly departments with 
selective and corrective measures to which, 
in fact, they seldom resort. There is, indeed, 
ground for suspecting that the relationship 
given by equation (4b)—that the range of the 
resultant is the sum of the ranges of all con- 
Stituents—is unduly pessimistic, and can 
sometimes be ignored with impunity. 

A glimpse of the reason for this may be 
gained from the following line of reasoning. 
Consider the example illustrated in Fig. 2, and 
suppose that the relevant dimensions of all 
components lie on either the upper limit or 
the lower limit—there being no intermediate 
values—and that we have as many on the 
one limit as on the other. Let us now esti- 
mate the chance of obtaining an assembly of 
which the overall dimension (R) lies on the 
top limit (R,u,.) as given by equation (2). 
The chance of our getting our first com- 
ponent on top limit is 4. The chance of 
getting the second component on top limit 
is also 4. The chance of getting both first 
and second compenents on top limit is 
$4. Similarly the chance of getting all 
ten components simultaneously on top limit is 
(4)¥, ie. 1/1024. Therefore, in the circum- 
stances envisaged, on the average fewer than 
one in a thousand of the assemblies will 
reach the top limit, and fewer than one in a 
thousand will reach the bottom limit, as 
obtained by summing the ranges of all the 
components. 

In connection with the foregoing illustra- 
tion there are three points which ought to be 
emphasised : 

(i) No doubt has been cast on the validity 
of equation (4b). The upper and lower 
extreme limits given by equations (2) and 
(3) can, and sometimes will, be reached. 
What has been shown is that the occasions 
on which these limits are reached are excep- 
tional, in the sense of being outnumbered by 
occasions on which they are not reached. 

(ii) It is plain that, in the example, if we 
were prepared to discard one assembly in 
every 500 (strictly 2/1024) we could say that 
the effective range of the overall dimension 
R was somewhat less than the sum of the 
ranges of the ten components. But we have 
not so far found out how much less. 

(11) In our illustration we assumed a total 
absence of intermediate values of component 
dimensions. In practice intermediate values 
would normally be present—if not indeed 
predominant—and in any attempt to solve 
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the problem posed in (ii) this fact ought to 
be taken into account. 


STATEMENT OF PROBLEM 
The problem of (ii)—the solution of which 
is the main task of this article—can be stated 
still more clearly with the aid of Fig. 3. This 


R mox. 








—>1 =— 6R 
Fig. 3 


shows a distribution curve for R, the resultant 
dimension derived from n constituents having 
ranges a, b,c, &c. The height y of the curve 
is such that the area y. 8R represents that 
proportion of all assemblies for which the 
resultant dimension lies between R and 
R+68R. There are no values of R less than 
Rnin, MOT More than Ryaz. From Ryn the 
curve rises from zero, reaches a maximum at 
some central value round which a relatively 
large proportion of the assemblies is con- 
centrated, and descends to zero again at 
Riaz. Uf we erect ordinates at (R,,in+-t) and 
(Rinaz—t), we obtain a reduced “ effective ”’ 
range of (r-—-2r), which excludes those 
assemblies represented by the shaded tail 
areas at the extremities of the curve. Let the 
ratio 
Excluded assemblies 
Total assemblies 
Combined tail areas 


1.¢€ ee eee 


Whole area under curve 





Our task is to find the relationship between 
t and p, all the n values of a, b, c, &c., being 
known. But before we tackle this we must 
deal with the point raised in (iii) regarding 
the distribution of component dimensions. 


DISTRIBUTION OF COMPONENT DIMENSIONS 


The relevant dimension of any one com- 
ponent (A, for example), as produced, may 
well be distributed in some such manner as 
shown in Fig. 4. The components reaching 
the assembly department, however, will not 


buy | ve 








| 

a 
Hifi ieaib 
Fig. 4 Fig. 5 Fig. 6 Fig. 7 


include the whole of the components pro- 
duced, because of the activities of the inspec- 
tion department in eliminating those which 
lie outside the specified limits. If the limits 
are wide in relation to the production varia- 
tions, this discrepancy will not arise, and the 
whole quantity will reach assembly ; but our 
present concern is with cases in which limits 
are inconveniently close—i.e. in which it is 
impossible to avoid producing oversize 
components except by producing undersize 
ones, and vice versa. In these circumstances, 
the distribution curve for dimension A, as 
received for assembly, will have vertical sides 
and a humped top, as in Fig. 5. The humpi- 
ness of the top, in relation to the height of 
the vertical sides, will, of course, vary from 
instance to instance, but we shall evade this 
complication by taking in all cases a rect- 
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angular distribution as shown in Fig. 6. 
This implies equal frequency of occurrence 
of all values of A between 4,,,. and A 

In replacing the hump by a flat top we are 
erring on the side of pessimism—that is to 
say, assuming a greater concentration close 
to the two extreme values than is likely to 
occur in practice. On the other hand, in 
assuming a symmetrical distribution (in 
contrast to a skewed one such as Fig. 7) we 
may be erring on the side of optimism. In 
the hope that the blend of pessimism and 
optimism represented by the rectangular 
distribution may facilitate a tolerable approxi- 
mation to realism, we will now take up the 
particular case of an assembly of two 
components. 

RESULTANT OF TWO COMPONENTS 


We wish to construct a diagram for the 
distribution of R, when R=A-+ B, and A and 
B are distributed evenly over the ranges a and 
b respectively. Assume that we have a batch 
containing N components of type A and a 
batch of N components of type B. These 
will make N assemblies. Let us take first 
those components of type B, the dimension 
of which lies between B,in and Byin+ 3B, 
where 8B is an increment small compared 
with b. In this range (of extent 8B) there will 
be N. 8B/b components, because the total 
quantity N is evenly spread over the range b. 
We now have N.8B/b components of type 
B, the dimension of which lies between 
Bi. and B,,i,.+ 8B and may be averaged as 
B,,in+ 8B 2. Let us now combine (i.e. 
assemble) these with a representative selection 
of components of type A. By representative 
selection we mean uniformly covering the 
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Fig. 8 (top) and Fig. 9 


whole range a of dimension A. We now have 
a group of assemblies, NV. B+ in number, 
for which R (i.e. A~ B) begins at B,,in-+ 3B 2 
Anning 1.€. Ry in 8B 2, and extends a further 
distance a. This group of assemblies con- 
stitutes an elementary strip, as shown in 
Fig. 8, on our distribution diagram. The 
area of the strip adh represents the number 
of assemblies in the group, so 

ash =N .dB/b 
Therefore, 


sh=N. dBilab. 


Having now used up all type B components 
for which B lies between B,,;, and B,,in + 4B, 
we may proceed in like manner with those 
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for which B lies between (B,,;,+8B) and 
(Buin 28B). This will provide a further 
elementary strip, staggered by the distance 
6B in relation to the first one. We may 
continue thus (Fig. 9) until we have covered 
the entire range of B, by which time we shall 


have laid down strips to the number of 
h 8B, reaching a total height A, where 
N.38B b WN 
h 


ab ~8B a’ 

To obtain our distribution diagram for R 
in final form (Fig. 10) we must take the limit 
when 3B becomes 0, and we must invert the 
overhanging right-hand portion of Fig. 9. 
We obtain a trapezium of base a6, which 
rises to a height of Na in a distance 6. The 
slope of the sides 1s, therefore, N ab, and the 
height of the shaded triangular portion of 


; i ; te 
width ft, is Nt,/ah, and its area is 2. The 
: . 2 ab 
combined area of two such tail portions is 


Nt,? ; 
os . Hence p, the proportion of assemblies 
lying outside the reduced range a~hb—2z,, is 
equal to 

t," 


ort,=Vpab . . . (5) 


ab * OF ts 

Let us use the letter s to denote the reduced 
range r—2f,. Then 

s=a+b—2Vpab .. . (6) 


This may be converted into an expression 
for evaluating an unknown permissible range 


b of one component when the range a of 


the other component and the maximum 
permissible range s of the resultant are both 
known : 

2ap 


b=s-~-a 2V ap(s—a~—ap) . (7) 


By way of illustration consider a case in 
which (in units of 0-O0lin) s=6 and a=S. 
If we take p=0-01 (1.e. 1 per cent of resultants 
will be unacceptable) we have 

b= 6—5+0-1—2V0-05(6—5 


0-05) - 1-558. 


According to the orthodox argument 4 
would have been 1. 
fore, we may increase the range by 55 per 
cent without causing more than | per cent 
of the resultants to be outside the limits. 
This may be regarded as a foretaste of the 
far greater benefits which arise when larger 
numbers of components are involved. 


MODIFICATION FOR DEALING WITH GREATER 
NUMBERS OF CONSTITUENTS 


In order to facilitate the treatment of cases 
involving more than two constituents it is 
advantageous to convert the model which 
we have employed (Fig. 9) from a _ two- 
dimensional one to a three-dimensional one. 
Imagine that each elementary strip shown in 
Fig. 9 is a plan of an elementary slab, the 
rectangular face of which (Fig. 11) is a dis- 
tribution diagram for the dimension A. The 


height of this rectangle, i.e. the number of 


components involved divided by the range 


In this instance, there- 
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over which A extends, is Va ; but for present 
purposes we shall draw this on a diminished 
scale and make the height of the rectangle 
Nab. We must now ascertain the effect of 
this procedure on the thickness 8h of the 
slab. 

By an argument analogous to that used in 
connection with Fig. 8, the elementary volume 
N 


ab 2° 5h is to represent that number of 
assemblies for which B lies between B,,in 
and B,,;,+8B, which is N&B/b. Hence, 
. ie 

v8) 
ab 2° b= ON. 


and consequently 3h = 4B, 
and therefore the dimension A, the thickness 
of the whole ** pack ”’ of slabs, is 4. 

The “distribution solid,” as it may be 
called, which results when the elementary 
slabs are reduced to infinitesimal thickness, 
and correspondingly increased in number, 
is Shown in Fig. 12. The volume of this solid 
has the same meaning as the area of the 
distribution diagram in Fig. 10, and it is easy 
to check that the shaded area MLK\, situated 
at a distance x from the point of origin, 
corresponds with the ordinate at a distance x 
on the diagram of the distribution of the 
resultant R. 

There is another feature of this distribution 
solid, the importance of which will quickly 
appear. Since ML=YL and JK=OK 
(because A=hb) the shaded cross-section 
MLK/J is equal to the area YLKO on the face 
of the solid. Having thus found on the face 
of our distribution diagram for one com- 
ponent (drawn to an appropriate scale) a 
measure of the ordinate of the distribution 
diagram of the resultant, we are spared the 
necessity of further attempts to draw solids 
in perspective. 

Taking advantage of this discovery, we 
may now handle the case of two com- 
ponents in the following manner (Fig. 13). 
Draw the distribution diagram for one 
component (B) on a scale reduced by division 
by a. This is YHGO, the height of which is 
1,ab. (We have here dropped the quantity N. 
The consequence will be that henceforward 
we Shall obtain proportions of the whole, 
instead of actual numbers of assemblies.) 
Next imagine a vertical band of width 5 to 
traverse YHGO from left to right. The 
leading edge of this band, LK, is shown to 
have reached a point distant x from O. 
The doubly shaded area YLKO represents 
the height y of the ordinate at x of the dis- 
tribution diagram of the resultant R of 
A and B. This is shown in Fig. 14, which 
resembles Fig. 10 except in regard to the 
omission of N. 


] x 

»—=OK.LK=x.-—-= 
y2-OK . LK=x . == (8) 
RESULTANT OF THREE DIMENSIONS 


We can obtain the distribution of the 
resultant of three components by treating it 
as the resultant of two components—one of 
the two being in effect a combination or 
sub-assembly of the other two components. 
Fig. 15 illustrates the procedure. ODEG 


~~ 





Fig. 14 Fig. 15 
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represents the distribution of the assembly 
{+ B, suitably reduced in vertical scale by 
dividing by the range c of the third dimension 
( The vertical band of width c is shown 
advancing towards the right, its leading edge 
having travelled a distance x and the tri- 
angular area LKO having been overlapped. 
This area gives us the value of y for the 
distribution of R. As long as the over- 
lapped area is triangular, as shown (1.e. as 
long as L lies between O and D, and the rear 
edge of the strip has not yet reached O). we 


have 


l/x 1 


\ Kx) 
2 Hh a 


\OLK (LA WOK) 


(Y) 


It is from expression (9) that the 
distribution diagram for the resultant of 
three components rises in a parabolic manner. 
Discussion of other features of the shape of 
the diagram involves reference to differences 
dimension and another, and 
requires assumption as to relative 
magnitudes. We are free, of course, to 
assign whichever symbol we would to any 
particular component. We shall adopt the 
convention of taking components in 
cending order of range of dimension ; 
is to say, a>b>c. 
The parabolic rise OP 
(Fig. 16) ceases when 
xc, by which time 
the rear edge of the 
moving band _ has 
reached O. Thereafter 
the shaded area takes 
the form of a trapez- 
ium (Fig. 17) which 
increases in height but 
not in width as 4 
increases. This cor- 
responds with the 
straight portion PQ 
in Fig. 16. At Q, where x—A4, the leading 
edge of the band reaches the shoulder D 
(Fig. 15), and growth continues at an ever- 
diminishing rate corresponding with the 
inverted parabolic portion QS. If ¢ ts less 
than (ah) Fig. 14—there will be a 
flat portion ST (Fig. 16), but otherwise this 
feature will be missing. The descent at the 
right-hand side is a mirror image of the 
ascent which has been described. It is to be 
noted that the distribution of the resultant of 
three components has a distinct resemblance 
to the Gaussian form 

We have yet to evaluate ¢. Taking f to be 
less than c, the area of each shaded portion 


clear 


between one 


some 


des- 
that 


Fig. 16 


see 


(Fig. 16) is while, from (9). 


take 2f=—u. ri u. then 


Ue 2Vv 3pah 


If we 


RESULTANT OF FOUR CONSTITUENTS 


As before, we take y for the previous case 
(i.€. Vg), we divide it by the range of the new 
dimension to be taken into account (i.e. @), 
and we integrate with respect to x. Hence, 
from (9), 

; x 
Ox 2. 3abed" 
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Moreover, 


7 ‘a ») 1. 

= x? . dx = : 

2. 3abcd 2. 3ahbcd \ 4 
Jo 


4! pabcd 
and fy>, “ 


THE GENERAL CASt 


The procedure which has been described 
may be repeated indefinitely, and in every 
case the expression for 7 will take the form 

at Re ee ee ol Sarees | 
Nv , 


(pni\'r 
(-—] 


where M is the geometric mean range of the n 
dimensions. 

It is to be remembered, however, that the 
equations used in deriving the above expres- 
sion hold good only if ¢ does not exceed the 
smallest range a, 6 or c, &c. This proviso 
will not always hold good, and the conse- 
quences of the discrepancy between assump- 
tion and fact must be examined. Let OP in 
Fig. 18 be the distribution curve for the 
resultant R up to the limit of the smallest 
dimensional range (a, 4, c, or whichever one 


VM, 


Fig. 17 


itis). Up to this point our formule are 
strictly correct (provided, of course, that our 
basic assumption of rectangular distributions 
is Valid). We have, however, made no allow- 
ance for the fact that beyond P the true dis- 
tribution curve will begin to rise less rapidly 
than it would have risen if the range of one 
dimension had not been passed. In our 
reckoning of the tail area corresponding with 
t we ought to have taken the area OPQU , 
but for the sake of simplicity we have actually 
evaluated the areaOPVU. We have therefore 
over-estimated the tail area corresponding 
with a given value of ¢, and have under- 
estimated ¢ for a given value of p. Our error 
is on the side of safety. At the cost, however. 
of some complication it can be eliminated. 

This will require some further examination 
of the cases already considered. In Fig. 13 
we obtained y,—the ordinate of the distribu- 
tion of the resultant of two components—by 
traversing/a band of width 4 across the rect- 
angle of width a and height I/ab. This 
latter rectangle may be regarded as the differ- 
ence between two rectangles of equal height. 
both extended towards infinity in the right- 
ward direction (Fig. 19), but staggered in 
relation to one another to an extent a at 
their leftward extremities. Similarly, we may 
regard the traversing band of width a as the 
difference between two areas extending 
towards infinity in the leftward direction and 
Staggered to an extent 6 at their rightward 
extremities. When the leading edge LK has 
reached a distance x past 0 (Fig. 20), we have 
v.= (Net area overlapped by leading edge)—(Net 

area overlapped by trailing edge) 
{ f(x) — fy(x-a)} —{ f(x— b)— f,[(x— 6) —a]} 


=f(x)—f,(x—a)—f,(x—b)+f[x—(a+5)). 
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In the above expressions /, stands for the 
factor 1/ab, and the terms (x—a), (x— 4) and 
x —(a+b) come into operation as and when 
x exceeds a, b and (ah) respectively. 

We may also write the following corre- 


Fig. 20 


sponding expression for the area of the tail 
of this distribution, up to the point at which 
x=f : 

$p.— Fit) —-F.a— a) 


Fir--h) - Ft (a ~b)) 


in which 


| 
x ajdx (ta). 


F(t a) 
2ah 


( 
+ ab 


and the other terms have corresponding 
meanings. 

Turning now to the case of three com- 
ponents, we obtain y, by traversing vy. c with 
a band of width c—or, rather, with a leading 
edge followed by a trailing edge c in arrear. 
Thus, 

f(x) becomes /,(x) 

f(x a) becomes f(x a) -falx 

f.(x— b) becomes f, (xb) falx (hb 


(a +h)} becomes f,lx  (a~ h)] 
falx -(a- b—e)) 


J (X—C), 
a@)}, 
c)}, and 


fox 


Hence. 


f(x—b)—f(x---c) 
ffx (b+ce)} 
f,[x--(a+h+e)] 


} f(x)—J(x—a) 
f,[x—(a~ b)) 
f.{x—(c-a)] 


in which 


= 
2ahx 


(as in (9) above), and the other terms, 
which have corresponding meanings, come 
into operation as and when x exceeds the 
quantity or group of quantities subtracted 
from it. 

Hence, also. 


fx) 


F(t—b)— F(t-—c) 
F.{t -(b+¢)] 
F.[t- (a+b c)} 


F.(t)—- F(t — a) 
F.{t—(ab)} 
F.[t-—(c -a)] 


SDs 


| rf 
‘ ! ane. 


the general 
be written : 


Our modified expression for 
case of nm components must now 


3 Sep=P 


dj" 5 pe a: 
d)}" &c 
e)y" &c. 


bn! pla.b.«¢ 
i—<cy —o 
(a+c)}"+[t-—(a 
(b+d))" -[t-—(b 
Ke. } 


(t--a)"-~(t-—-b)" 
i{t—(a+ by" + [t 
+-[t—(b+o)}"+ [1 
(t—(c+d)}*+[t—(c+e)}" 


{t—(a+b+-d)}" 
[t—(a+b 
{{1(a+-b+c+d)y'~ &c., &c.} 
bh+c+d+e)"+ &c., &e.} &e.... 
(11) 


‘[t-—(a+b-+-c)]}" 


e)}" &c. | 

4G (a 
in which, as always, each item in brackets has 
effect only when positive. 


THE CASE OF EQUAL RANGES 


When all the ranges a, 6, c, d, &c., are 
equal, it is natural to treat the common range 
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as the unit of measurement in terms of which 
to express ¢. Equation (11) then becomes 


n! p/2=t"—-n(t--1)"+C.™(1—2)" 


C3"(t— 3)? + C,"(1t— 4)" &c 
(12) 


where C,” is the number of possible combina- 
tions of n things v at a time and, as usual, the 
successive terms come into operation as / 
exceeds 1, 2. 3, &c., as the case may be. 
As 
' 


vl 


v'i(n—y)!’ 


equation (12) may be rewritten thus : 


pt (t-—1)" (t-2) (1-- 3) 
2 n! (n—-1)!° An—2)! 3Nn—3)! 
(t-- 4)” 
41 (n—4)! © (13) 


[his expression may readily be tested by 
taking t=n/2, which corresponds with the 
mid-point of the distribution so that p 2 
Should be 4. Take, for example, the case 
when n=4. We have 


2' (2-1) zz 7 
0 ' 

4! 3! 3 6 2 
which is correct. Or, again, taking ”-=7, we 
have 

{7 5 3 | 

(-) (3) (3) 

5040 720 240 144 
| {117649 —-78125-+-6561- 5 
2 720 
| | 46080 64 | 
7 730 97 , 

which is also correct. 
oes Range (s) of resultant 
pore Range of individual component 


components 


p=3 per cent I per cent 0-3p 


2° 1-65 1-80 1-89 
3 2:10 2°38 2.5% 
4 2-45 2-82 3-13 
5 >-7§ 3:20 + SR 
r 3-03 3-§2 3-97 
7 3-27 3-83 4°33 
8 3-50 4-11 4-66 
9 3-72 4°36 4°96 
10 3-93 4-61 $-25 
il 4-11 4-85 5:32 
12 4°30 5-07 §-79 
13 4-49 5-28 6-03 
i4 4°66 5-48 6-27 
15 4-83 5-68 6°50 
1¢ 4-99 5 &R 6:7 

17 §-15 6-07 6°95 
18 5-30 6°25 7-45 
19 §-4§ 6 43 7-35 
20 5-60 6-59 7.55 
20 1-25y/n 1-49 1-7lys 


* Or use s=a+b—2Y pab, i.e. b 2¥V apts 


Another test is to make fn, which corre- 
sponds with the extremity R,,,, of the dis- 
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tribution, so that p/2 should be |. If 1 3 


this gives 
33 
6 


1? 9 | 


7 5) 


Nib 


which is correct. 

Accepting, then, the correctness of equa- 
tion (13), we may proceed to evaluate f, and 
hence, s, for various values of p and of n. 
In the table above the results (s values) are 
given for p=3 per cent, | per cent and 0-3 per 
cent, and all values of n from 2 to 20 inclusive. 

The same results are shown in graphical 
form in Fig. 21, while Fig. 22 shows 2t/n, 
which represents the proportionate reduction 
in range of the resultant, as compared with 
the simple rule of taking the range of the 
resultant as the sum of the ranges of the 
components. 


THE STANDARD DEVIATION METHOD 


[he traditional method of approach to 
our problem, on lines based on the theory of 
Statistics (e.g. “‘ An Investigation into Indus- 
trial Design and Drawing Practices in New 
South Wales, Australia,” Journal of Institu- 
tion of Production Engineers, Vol. 33, No. 4. 
Appendix 3. page 231). has been to argue 
that : 

(1) The distribution of the sum of a large 
number of individual non-Gaussian distribu- 
tions is approximately Gaussian, and hence, 
for a sufficient number of components, 

(2) A table of Gaussian tail areas can be 
used to fix the range in relation to the 
standard deviation of the resultant, while : 

(3) The standard deviation of the resultant 
can be taken as the square root of the sum of 
the squares of the standard deviations of the 
individual components. 

The standard deviation of a rectangular 
distribution of range r is 7/12; and the 
standard deviation of the sum of ” such 
distributions is 1/n times as great, namely, 
rvVn/l2. Moreover, the ratio of deviate to 
standard deviation, to exclude (combined) 
tail areas of 3 per cent, | per cent and 0-3 
per cent has the values 2-1701, 2-5758 and 
29677 respectively. Hence, the ranges of 
the resultant (corresponding with s above) 
expressed in terms of the range of one 
component are, respectively, 2-1701Vn/3, 
2:57588Vn'3 and 2-9677\V/n 3, since the 
range is twice the deviate. These expressions 
can be simplified as 1-25yn, 1-49\n and 
1-714/n, approximately. 

These ranges are represented on Fig. 21 
by the broken lines. It will be seen that 
when nm is small the “traditional” or 
standard deviation method gives smaller 
savings—indeed, if n=2 it gives no saving at 
all—than the method developed in_ this 
article ; but that if is large, say, 20 or more, 
the two methods closely approximate to one 
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another. This being so, when a exceeds 20 
one should adopt the standard deviation 
method because of its relative simplicity 
Example A.—Sets of twenty-five collars, 
of which the thickness of each has a range 
of 0-O002in, are threaded upon spindles. 
What is the range of the overall length of the 
sets, if we are prepared to disregard up to 
1 per cent of the assemblies ? 
The range in question 
0-002 « 1°49y,) 25Sin 
0-0149in. 


Example B.—The range of the overall 
dimension of an assembly of thirty-six 
components must not exceed 0:030in, but 
up to 3 per cent of the assemblies may be 
disregarded. What is the maximum range 
that can be permitted for each of the com- 
ponents ? 

Let x be the range of the dimension of 
each component 

Then 


v~ 1-254/36=0-030in 


Therefore 
0-030 
25*6 


1-25 0-O04in. 


When twenty or fewer components are 
involved, such problems can conveniently be 
solved by reference to the table, as will now 
be shown. 

Example C.—As Example A above, 
there are now only five collars per set. 

From the table, when 


but 


p- 1 percent and n=5, s -3-20 
Therefore, range in question 
0-002 « 3: 20in -0-0064in. 


Example D.—-As Example B, but there are 
now only seven components. 
x ~ 3-27—0-030in 


Therefore 
x =0:-0092in. 


Unequal Ranges.—When the ranges of the 
components are not all equal, it is necessary 
to take the root mean square value instead 
of the common range. The following 
examples illustrate the procedure. 

Example E.—Of the twenty-five collars of 
Example A, fifteen now have a range of 
Q-003in and ten have a range of 0-O002in. 
What is the new range of the overall dimen- 
sion, | per cent being disregarded ? 

Take one-thousandth of an inch as the 
unit of range. The sum of the squares is 


1S» 3? 10« 2?=15«9+10«4 


135+ 40--175 


The mean of the squares is 175/25=-7. 
The square root of the mean of the squares 
IS \ 7 


2-646. 


e © =. =: ee 
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The root mean square range of the com- 
ponents is therefore 0-00265in. 

Hence the range of the overall dimension 
is 0-00265 = 1-494/2S5in, i.e. 0-0197in. 

Example F.—A\l conditions are as in 
Example 8, except that twenty of the com- 
ponents have a range of 0-005in. What is 
the maximum permissible range of the 
remaining sixteen components ? 

In Example B the permissible range for 
each component was 0-004in, Le. 4 thou- 
sandths. The sum of the squares was 
therefore 36 « 4°, i.e. 576. The sum of the 
squares for the twenty components of known 
range is 20» 5*, 1.e. 500. Therefore, the sum 
of squares for the sixteen components of 
unknown range is 576—500=76. Hence, 
the mean of the squares is 76/16=4-75, and 
the corresponding root mean square is 2-18. 
Therefore, the permissible range for the 
sixteen components is 0-002(18)in. 

Example G.—The ranges of the five com- 
ponents of an assembly are 0-O001in, 0-001 Sin, 
0-002in, 0-002in and 0-003in. What is the 
range of the overall dimension if we may 
disregard up to | percent ? 

The sum of the squares (in the usual unit) 
is 


1241-54-24 28432 
=14+2:25+4+4+9=20-25. 

The mean square is 20-25/5=4-05 and 

the square root of this is 2-01. Hence- 


forward we treat the problem as if it mvolved 
five components of equal range 2-01 and 
make use of the table, as in Example C. 
The range in question is 0-00201 ~ 3-20 
0) -0064in. 

In the last example we have tacitly assumed 
the legitimacy of working with the R.M.S. 
(root mean square) range, while yet resorting 
to the table for the range (s) of the resultant 
of a number of components of equal ranges. 
Strict mathematical rigour would have driven 
us to formula (11) from which the table was 
derived ; but this is inconvenient for general 
use, and the compromise here adopted is 
remarkably accurate and errs on the side of 
safety. The approximation may in fact be 
tested in the following way. 

Consider an assembly of five components. 
Let four of the components have a range of | 
and the fifth a range of 0—thereby introduc- 
ing inequality of an extreme degree. The 
sum of squares is 1*—-1?+ 12+ 1°+ 0°=4, and 
the mean square is 4/5 ; so the root mean 


square 1S ji. 0:8944. Hence, from the 


table, taking n=S, the range (s) of the 
resultant is 0-8944 multiplied by 2-75, 3-20 
or 3-58, according as p is 3, | or 0-3 per cent 
respectively. These s values are 2-46, 2°85 
and 3-20. So much for our values derived 
from the R.M.S. compromise. Now in the 
case considered we took four variable com- 
ponents and one invariable one. The range 
of the resultant is therefore strictly that of 
the four variable ones, and can be obtained 
from the line of the table for n=—4, which 
gives 2-45, 2:82 and 3-13. These, then, are 
the exact values with which our previous 
estimates of 2°46, 2°85 and 3-20 are to be 
compared. It is to be noted that the estimates 
are close, but err on the side of safety (i.e. 
they slightly exaggerate the range of the 
resultant). 


APPLICABILITY OF THI 
THIS ARTICLE 


DISCUSSION OF THI 
RESULTS OF 


Consider the following case. A certain 


assembly consisted of a number of flat com- 
ponents which had been pressed out of strip 
material of (the same) specified width and 
the 


thickness. All material was of the 
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maximum thickness permitted, and con- 
sequently all the assemblies had an overall 
dimension Ryaz=Amaz+ Bmazt+ Cinaz, &C. 

Clearly the theory developed in this article 
did not apply. 

Here is another case. An assembly con- 
sisted of a number of washers which had 
been made by parting off from bar in an 
automatic lathe. At the beginning of the 
run the washers were on bottom limit, but 
as the tool wore the thickness of the com- 
ponents increased, and by the end of the run 
they were on top limit. When the washers 
reached the assembly department all the 
thin ones were at the bottom of the con- 
tainer and all the thick ones lay on the top. 
Consequently, the first assemblies produced 
were all oversize and the last ones were 
undersize. Again, the theory of this article 
did not apply. 

It is clearly necessary to exercise consider- 
able discrimination and the following points 
should be observed. 

(1) If (as in the second of the above cases) 
there is a gradual trend of the dimension 
from one limit to the other, the components 
should be deliberately mixed up in order to 
randomise them. If several batches, pro- 
duced on different occasions, can be mixed 
together, so much the better. 

(2) Provided that the component dimen- 
sions really do vary over the ranges assumed, 
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and that they are well randomised, then the 
theory will give a correct (or, rather, a safe) 
estimate of the range of the assembly dimen- 
sion. The difficulty is that (as the first of the 
above cases illustrates) the tolerance limits 
are one thing and the range of variation is 
another—sometimes very different—thing. 
When, however, the tolerance limits are 
uncomfortably close, the range of variation 
does tend to correspond with the tolerance 
range, and it is precisely in these circum- 
stances that the easement afforded by the 
theory of this article is particularly welcome. 

(3) In practice, evidence of correspondence 
of range of actual variation with tolerance 
range will take the form of appreciable and 
approximately equal numbers of oversize 
and undersize rejects occurring on inspec- 
tion. If, say, 5 per cent of the quantity 
were oversize and 5 per cent undersize, one 
would feel confident that the distribution (a) 
did extend over the whole range of tolerance, 
and (+) was approximately symmetrical. If, 
on the other hand, there were, say, 15 per 
cent oversize and 2 per cent undersize (or 
vice versa) one would suspect too great a 
degree of asymmetry for safe application of 
the present theory. 

(4) If an assembly contains several com- 
ponents of the same kind one must be more 
cautious in applying the theory of this article 
than if all the components are different. 


Electronic Computer Exhibition 


No. IIT 


( Concluded from page 877, December §) 


Ahout 40,000 people from 41 countries, including Czechoslovakia, East Germany 
and the U.S.S.R., visited the Electronic Computer Exhibition which was held at 


Olympia, London, from November 28 to December 4. 


More than forty firms 


took part in this exhibition, which emphasised the rapid progress that has been 
made in Great Britain in developing a great variety of computers and applying 


them to commerce and industry. 


Many computers were seen in operation. 


A symposium of twenty-four papers on the computer as an aid to management 
was held during the exhibition to enable potential users to benefit from the 


experience of actual users. 


The exhibition and symposium were organised jointly 


by the Electronic Engineering Association and the Office Appliance and Business 


Equipment Trades Association. 


Below we conclude our description of some of 


the exhibits 


ENGLISH ELECTRIC COMPANY, LTD. 

HE ** DEUCE ” computer was the basis 

of the exhibit presented by the English 
Electric Company, Ltd., Marconi House. 
Strand, London, W.C.2. It will be recalled 
that ““DEUCE” (Digital Electronic Uni- 
versal Computing Engine) was developed 
from the pilot model of the “* ACE” com- 
puter, which was built at the National 
Physical Laboratory, Teddington, Middlesex. 
“DEUCE” was designed to carry out 
quickly and accurately the voluminous 
mathematical calculations involved in com- 
plex scientific and technical problems. 
Standard punched card equipment was used 
for input and output, with thirty-two columns 
of eighty-column cards, which was found to 
be adequate for the majority of tasks that 
were presented to *‘ DEUCE ” in its original 
form. But as programming techniques 
developed and the scope of the computer 
became more generally appreciated it was 
evident that the thirty-two-column punched 
card input and output was insufficient for 
the problems propounded for solution by 
users. Nor was it suited to the growing 
demands of commercial users of computers. 

Accordingly, a new version of ** DEUCE ” 
known as “* DEUCE ”’ MK. I, was developed ; 
it used sixty-four of the available eighty 
columns of a punched card and virtually 
doubled the input and output of the machine. 


It is a general-purpose equipment, still 
intended mainly for scientific work, but has 
the facility for using magnetic tape as a 
storage medium if required. 

For the more recent application of the 
computer to commercial data processing 
speedy handling and analysis of large 
masses of data are needed and fast input 
and output facilities are essential. The 
** DEUCE ” Mk. II computer has been intro- 
duced to meet this need. This computer is 
equipped with a combined input/output 
machine which is completely buffered and 
can read and punch the whole eighty columns 
of the standard punched card ; magnetic 
tape is normally fitted to provide auxiliary 
storage. 

In certain kinds of data processing, how- 
ever, a larger high-speed store is useful and 
the ** DEUCE ” Mk. IIA has been introduced 
to give a 50 per cent increase in high-speed 
storage capacity compared with *“* DEUCE ” 
Mk. II. With this increase in high-speed 
storage capacity programmes and data can 
be handled in larger blocks, recourse to the 
backing store being less frequent. 

“DEUCE” is a serial machine which 
works in the binary mode and has a pulse 
repetition frequency of | Mcs. It uses a 
“word ”’ length of thirty-two digits and a 
word time of 32 micro-seconds. Typical 
operation times are multiplication and divi- 
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sion 2 milliseconds, addition and sub- 
traction 32 microseconds. Another 32 
microseconds are needed to allow for 


the analysis of each instruction by the 
control circuits. But usually several opera- 
tions (up to thirty-two) can be done by 
the same instruction. All arithmetic opera- 
tions are fixed-point, but many floating-point 
sub-routines are available. A _ single-length 
and a double-length accumulator are included 
and the latter can be used as two single-length 
units. There are two kinds of storage and a 
third (magnetic tape) is available as an 
optional extra. Mercury delay lines are 
used for the high-speed store associated with 
the computing circuits. A magnetic drum 
provides the larger capacity backing store, 
with its longer access time, information being 
transferable in blocks between the two stores. 
Each instruction specifies the transfer of one 
or more words from a source to a destination, 
a total of thirty-two sources and thirty-two 
destinations being available. Optimum pro- 
gramming is adopted to effect maximum 
operating speeds, but optimum programming 
is not necessary for the backing store. 

[he high-speed store consists of twelve 
long mercury delay lines, each giving a delay 
of 1024 microseconds, to accommodate 
thirty-two words with a random access time 
of 496 microseconds. Instructions can be 
obeyed directly from eight of these lines. 
There are also four short delay lines, each 
holding one word with immediate access ; 
three short lines, each to hold two words with 
an average random access time of 16 micro- 
seconds ; and two short lines, each to hold 
four words, with an average random access 
time of 48 microseconds ; the high-speed 
store therefore holds a total of 402 words. 
In ‘“* DEUCE ” IIA there are seven extra-long 
delay lines, whence instructions can be 
obeyed directly, increasing the total high- 
speed storage to 626 words. The backing 
store is a magnetic recording drum driven at 
6510 r.p.m. and carrying 256 tracks of thirty- 
two words each ; there are sixteen reading 
heads and sixteen writing heads. Several 


separate operations can be carried out simul- 
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taneously—for example, transfer to or from 
the magnetic drum, transfer to or from the 
magnetic tape, multiplication, division or 
logical operations. 

Twin transporter units (each consisting of 
two tape transporter mechanisms mounted 
in a single console) provide the magnetic 
tape facilities for ** DEUCE.”” The standard 
form of computer can accommodate up to 
four twin transporter units, but this number 
can be increased by modifying the computer 
circuits. 

A number of programme testing aids are 
incorporated, including a high-speed store dis- 
play consisting of two cathode-ray tubes upon 
which all the thirty-two words of a long delay 
line can be inspected simultaneously. Other 
aids are an automatic programme display and 
a ‘request stop’ facility whereby the com- 
puter can be instructed to go ahead with the 
test programme at full speed until it reaches 
an instruction of a specified form, whereupon 
the programme is stopped to allow the con- 
tents of the stores to be examined. Operators 
can be seen checking the contents of the com- 
puter in Fig. 11, which shows a ** DEUCE 
computer being used by Bristol Aero Engines, 
Ltd., for calculations on engine performance 
and design. 

There are four main facilities provided by 
the English Electric ** DEUCE 
First there are two computing centres, one in 
London and one in Stafford, where users can 
hire time. Secondly, training facilities are 
available for customer's engineers and pro- 
grammers. Thirdly, the ** DEUCE” 
Association provides after-sales liaison. 
Fourthly, there are mobile service teams for 
scheduled maintenance and emergencies. 
An extensive library of programmes and sub- 
routines has been built up for a variety 
of applications and is available to all 
‘** DEUCE ” users. 

[wo analogue equipments were also fea- 
tured by the English Electric Company, Ltd. 
One is a general-purpose equipment known 
as ** LACE,” which was originally developed 
for use within the company and is now being 
manufactured commercially. The other 


service. 


Users 





Fig. 11—‘* DEUCE ”’ electronic digital computer in use for calculations on engine performance and 


design at Bristol Aero 


Engines, 


Ltd.—English Electric 
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equipment is a nuclear reactor simulator. 

“LACE” is a self-contained analogue 
computer with its own power supplies, 
amplifier units, multipliers, function genera- 
tors and wave-form generators, capable of 
handling problems involving up to twelfth 
order equations. for problems of greater 
complexity two or more “* LACE” equip- 
ments can be linked together. ** LACE ”’ has 
been used for studying multi-loop servo 
systems, airframe vibration, wing flutter, 
flexible beam behaviour, point-to-point train 
timing, and neutron flux density and distribu- 
tion in a cylindrical reactor. 

The English Electric nuclear reactor simu- 
lator is a simple analogue computer intended 
as an aid in the training of nuclear reactor 
operators. It is designed to solve equations 
which represent some of the conditions in a 
reactor during operation, and provision is 
made for these conditions to be controlled or 
varied as required, to give the operator the 
**feel’’ of a reactor system. The simulator 
is housed in an upright steel-framed cubicle 
6ft high by 2ft wide by 2ft deep. The cubicle 
is sub-divided into three separate sections, 
the top section containing five computing 
amplifier units and a servo-multiplier-ampli- 
fier unit, all built on withdrawable type 
chassis. Only four of the computing amplifier 
units are normally in operation, the fifth 
being a spare which can be connected in 
circuit when required. 

All connections to the computing amplifier 
units are made through a plug and socket 
arrangement which are mated when the 
chassis unit Is inserted in its recess on the 
main cubicle. Automatic drift correction is 
not incorporated in the computing amplifier 
units but provision is made for this adjust- 
ment to be carried out manually. A set- 
zero switch and associated screwdriver 
adjusted potentiometers are mounted on the 
front panel of each amplifier unit, and the 
amplifier outputs can be monitored by a 
meter. The control system is mounted in 
the centre section of the cubicle, and control 
facilities and indicating meters are all 
mounted on the face panel associated with 
this section. These facilities include selector 
switches for setting up various conditions on 
the following : control rod movement (fine 
control, coarse stepped control or variable 
constant velocity control), neutron source, 
fuel selection, &k step, built-in reactivity, 
trips for power level and period, mass flow 
selection, 44 scaling, gas inlet temperature. 
There are also indicating meters showing 
excess reactivity, control rod position, reactor 
period, nuclear power and fuel surface 
temperature. 

Computing components are readily acces- 
sible at the rear of the amplifier panels. A 
table-top is fitted immediately below the 
control panel, at approximately desk top 
height, for the operator’s use. A folding 
table-top at the same level is fitted to the 
side of the cubicle to support a recorder when 
this is required. 

The lower section of the cubicle contains 
the power units which provide h.t. and I.t 
supplies to the computing amplifier units and 
are fed from single-phase 50 c/s a.c. mains. 

The reactor equations are simulated by 
three basic computer elements, the nuclear 
power computer, heat transfer computer and 
the excess reactivity computer. These 
elements are connected in a closed loop 
circuit which has provision for certain 
signals to be injected at required points. 

Signals representing ** built-in reactivity,” 
fuel temperature ” and “ control rod posi- 
tion” are fed into the excess reactivity com- 
puter which, from this information, produces 
the 3 k signal. The position of the control 
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rod may be varied transiently, or by 
a fine manual control, or may be set to 


move at a required velocity. The 8& signal, 
together with a neutron source signal, set 
at the control panel, constitute the input 
information to the nuclear power computer 
This unit comprises a d.c. amplifier which. 
when fed with this information, simulates the 
appropriate transfer function, together with 
the delayed neutron effects. Delayed neutron 
networks, appropriate to the fuels selected. 
are set by the ** select fuel *’ potentiometers 
on the control panel. The loop is closed by 
feeding the nuclear power signal from the 
output of the nuclear power computer to the 
input of the heat transfer computer, together 
with a signal representing the coolant input 
temperature. The “mass flow” control 
may be used to illustrate how the power of a 
reactor can be controlled by coolant mass 
flow. Trip circuits are inc.uded in the circuit 
and can be set to simulate shut-down at a 
preset level or at some defined rate of increase 
of the power level. 


THE FAIREY AVIATION COMPANY, LTD. 


A multi-purpose analogue computer (Fig. 
12) was shown by the Fairey Aviation Com- 
pany, Ltd., 24, Bruton Street, London, W.1 
It is designed for carrying out calculations 
(usually involving the solution of dynamic 
equations of a system or plant) which are too 
complex for normal manual solution because 
of the Jarge number of non-linearities 
involved 

The computer is designed on a unitary basis 
to fit standard 19in by 6ft racks. A com- 
prehensive range of elements is available 
enabiing a computer of any desired size or 
complexity to be built up. The machine is 
so designed that an operator may set up 
a programme without having an intimate 
knowledge of the internal electronic cir- 
cuitry. The design also ensures a minimum 
loss of computer time in servicing The 
basic arrangement comprises a control rack, 
housing control and distribution equipment 
for up to ninety-six operational d.c. amplifiers. 
Faciities for amplifier zero checking in the 
standby condition and overload indication 
during problem run, are also included. A 
digital volimeter is provided for setting 
initial conditions, voltages and coefticient 
potentiometers 

The basis of the computer is the computing 
panel which houses twelve standard d.c 
operational amplifiers These amplifiers, 
which are in the form of a thin slab, plug 
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Fig. 13—An_ eight-bay 
De Havilland Aircraft Company, Ltd. 





Dec. 12, 1958 





analogue computer recently built by Saunders-Roe Electronics Division for the 
This machine has a large programme of work in aircraft stability, 


ballistics, interception and flutter problems involving six degrees of freedom—Saunders Roe 


into the back of the panel. The front portion 
of the panel contains a number of compart- 
ments into which function units, containing 
feedback components, may be plugged. 
These units are available for a wide range of 
linear and non-linear mathematical func- 
tions ; depending on complexity they em- 
brace One or more operational amplifiers. 

A servo-function unit containing an 
electromechanica! function unit, a number of 
buffer amplifiers, and a servo amplifier, is 
also available. A range of interchangeable 
electromechanical function units are avail- 
able having various applications, including 
multiplication, division, angle resolution, 
&c. Two methods of problem patching are 
provided, one of which 
consists of directly 
interconnecting the 
function units by plug- 
ging in short lengths 
of cable. the second 
method being a central 
patching system where 
problem boards are 
interchangeable and 
removable for  pro- 
gramming remote 
from the computer. 
Solutions can be dis- 
played or recorded 
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on multichannel cathode-ray oscillographs, 
quick response direct-writing recorders, or 
on X-Y plotters according to customers’ 
requirements 


OTHER ANALOGUE COMPUTERS 


[wo other analogue computers are illus- 
trated here. The first (Fig. 13) is an eight-bay 
analogue computer recently built by the 
electronics division of Saunders-Roe, Ltd., 
for the de Havilland Aircraft Company, Ltd. 
[his computer is being used for a large 
programme of work in aircraft stability 
ballistics, interception and flutter problems 
involving six degrees of freedom. 

The second computer is a compact elec- 


Figs. 12 and 14—(Left) Electronic analogue computer for general purpose calculations, involving solution of non-linear dynamic equations such as in  servo- 
mechanisms—Fairey. (Right) General purpose analogue computer for solution of differential equations and simulation of physical systems—Short Brothers and Harland 
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tronic instrument (Fig. 14) intended both 
for the solution of diffcrential equations and 
the simulation of analogous physica: systems. 
It was exhibited by Short Brothers and 
Harland. Ltd., Beifast. A number of 
instruments of this kind are in use by govern- 
ment and industrial estabiishments at home 
and abroad. 


THE Britis) TABULATING MACHINt 
COMPANY, LTD 


Displays and demonstrations designed to 
give potential users a balanced picture of 
electronic data processing were arranged by 
the British Tabulating Machine Company. 
Lid., 70, North Row, London. W.1. The 
main working exhibits were the ** 1201 Hec” 
electronic digitat computer. and the 
“$55 Holleritn ” electronic piugged pro- 
gramme computer. An unusuaily interesting 
application, that of production control, was 
the subject of a demonstration based on the 
procedure used in applying computers to 
production control in the company’s own 
Letchworth factory. 

With regard to future developments some 
advance information was avaiiable concern- 
ing the ** 1400 ° computer, which is now being 
developed and is expected to go into produc- 
tion within about two years. The concept 
is that of a balanced data processing system 
designed so that the composition of its 
elements can be varied to constitute, at 
minimum cost, a flexible installation for the 
effective and economic exploitation of com- 
puter techniques. The computer will have 
variable quantities of high-speed storage and 


drum storage and different combinations of 


input and output devices will be available. 
Provision will be made for the use of mag- 
netic tapes as an alternative for both input 
and output devices. Because of the possible 
combinations of the available basic elements 
this computer should be adaptable in capacity 
and scope for use by organisations of all 


SIZeS. 
BRITISH THOMSON-HOUSTON COMPANY, LTD. 


A working model of an interesting position- 
control system, known as “ Helisyn,” was 
demonstrated by The British Thomson- 
Houston Company, Ltd., Rugby. The 
‘**Helisyn ” is a device, at present under 
development, for achieving precision linear 
mechanical positioning in response to a 
numerical input with particular application 
to machine tool control and automatic 
inspection. It consists of a short cylin- 
drical part which is movable along (but 
is not in contact with) a longer cylindrical 
part, each part being provided with conduc- 
tive paths in the form of interlaced helices 
One of the elements of the “* Helisyn” 
is excited electrically by appropriate volt- 
ages set up in accordance with the input 
number, which causes an_ electrostati- 
cally induced misalignment signal to appear 
on the other element. The exhibit con- 
sisted of laboratory apparatus arranged 
to accept decimal input defining a position 
to one ten-thousandth of an inch, and to 
show that the combination of digital analogue 
converter and “ Helisyn”’ may be used to 
carry out mechanical positioning to an order 
of accuracy consistent with that of the input. 
The model also showed that the ** Helisyn ~ 
is sensitive to relative rotation of its elements 
and that this characteristic, though not 
essential to the functioning of the system, 
may be used, for example, for setting of the 
mechanical datum. 


E.M.I. ELECTRONICS, LTb. 


A number of advanced electronic com- 
puters, shown for the first time, were dis- 
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played by E.M.I. Electronics, Ltd., Hayes, 
Middlesex. 

The exhibits included the ‘* EMIDEC 
1100," a high-speed computer which, with 
its input and output equipment and magnetic 
tape units, is designed as a comprehensive 
and flexible data-processing system for 
handling tasks varying from the clerical 
work of a medium-sized business to the 
complex problems of a large commercial 
or industrial organisation. By making use 
of plug-in unit construction each section can 
be independently built and connected to its 
neighbours to form a complete machine 

Part of another digital computer, the 
* EMIDEC 2400,” was also exhibited. This 
equipment will form the basis of a new large. 
high-speed, data processing system. Its 
input muitipiexing system 1s designed to 
effect accurate data processing at unusually 
high speeds. The speed and capacity of the 
machine will, it is stated, enable it to handle 
the clerical work of the largest commercial 
organisations in this country, and, for 
example, to cope with the combined input 
of information provided by 300 typists 
working continuously. ““EMIDEC 2400” 
is being developed by E.M.I. Electronics, 
Ltd.. in conjunction with the National 
Research Development Corporation. 

Developments in analogue computing were 
also on show. *‘ EMIAC II,” a general- 
purpose analogue computer, was shown at 
work on typical problems of calculation and 
simulation that occur in science and industry. 
For maximum flexibility in use this computer 
is designed in modular form, all the standard 
computing elements being readily inter- 
changeable. Modules can be added to 
existing installations to enable problems of 
greater complexity to be tackled An 
**EMIAC ” computer is already installed 
and working on problems concerned with 
nuclear reactors. Another large installation 
is being supplied to an aircraft firm for use 
on problems associated with guided missiles 

Ancillary equipment shown for the first 
time included an 8000-word digital magnetic 
storage drum with 128 information tracks 
and additional clock and spare tracks 
Special read and write heads are built into 
the assembly. 

A new 200in-per-second digital tape deck. 
with fast start and stop facilities, and carrying 
up to twenty-four information channels on 
lin tape, was also on show, together with a 
versatile instrumentation tape deck designed 
to provide up to twenty-four channels on 
fourteen spoois of lin tape. Speeds between 
tin per second and 12Vin per second and 
electrically selected wide speed ratios. are 
properties of this instrumentation tape deck. 


STANDARD TELEPHONES AND CABLES. LTD. 


Prominent among the lower-priced com- 
puters made in Great Britain is the ** Stantec- 
Zebra.” which was shown by Standard 
Telephones and Cables, Ltd., Connaught 
House, Aldwych, London, W.C.2. This 
computer, which was originally designed 
by mathematicians for use by mathematicians, 
has proved useful in various kinds of scientific 
research and in engineering and design work. 
One application, which was described in a 
paper presented at the Business Computer 
Symposium, is that of determining the most 
economical use of available raw materials 
in the production of a specific range of 
end products. Another ** Stantec-Zebra ”’ 
machine is being used to facilitate the making 
of geographical surveys by analysing data 
on aerial photographs. Yet another applica- 
tion is to calculations in aircraft design 
problems. 
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Audio Frequency Spectrometer 


WE have received details of the “* Model 2110” 
audio frequency spectrometer made by Briie! 
and Kjer, Nerum, Denmark (Agent B. and 
K. Laboratories, Ltd., 4. Tilney Street, London, 
W.1) 

This instrument has been developed princi- 
pally for the rapid and accurate analysis of com- 
plex signals such as the ones encountered in 
noise and vibration measurements It may, 
however, also be used as a true R.M.S. reading 
vacuum tube voltmeter and for harmonic 
analysis of electrical signals. [t contains thirty 
bandpass filters of very high selectivity (40 dB 
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Audio-frequency analyser which by means of thirty 

bandpass filters divides the 35 ¢ s to 35,000 ¢ s range 

into one-third octave sub-ranges. Used with an 

automatic recorder, the instrument can, it is stated, 

prepare a complete frequency amplitude diagram in 
twenty seconds 


rejection at two times passband centre frequency ) 
and zero passband attenuation, which serve to 
divide the frequency band 35 to 35,000 c/s into 
one-third octave ranges. The inputs to all filters 
are paralleled, and frequency bands selected by 
means of a switch in the filter output circuit 
the switch can be operated manually or be 
driven automatically by an external motor 
When the motor drive of the graphic level! 
recorder * Model 2304’ is used for this purpose 
the switching operation can be synchronised with 
the paper drive of the level recorder in such a 
way that spectrograms (frequency-amplitude 
diagrams) are recorded automatically on pre- 
printed, calibrated recording paper Due to 
pre-loading of the filters, ringing time is kept to 
a minimum, and a complete frequency amplitude 
diagram can be recorded tn less than twenty 
seconds. 

A very important feature of the spectrometer 
is its ability to measure not only the arithmetic 
average value of the input signal, but also the 
true R.M.S. value (for signals with crest factors 
up to 5), as well as the peak value. The desired 
kind of indication is selected by means of a 
switch. The instrument can also be switched to 
operate as a linear amplifier and VTVM in the 
frequency range 2 to 35,000 c's. Two differ- 
ent meter damping characteristics are provided 
so that accurate measurements and easy meter 
reading are obtained also at the lower fre- 
quencies. In addition, the four internationally 
standardised weighting networks for sound level 
measurements are included and can be switched 
in whenever desired. Input and supply voltages 
for ““B. and K.”’ condenser microphones are 
provided. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


“DIRTY HANDS ” 


Sir,—In one’s more complacent moods 
one can feel some sympathy with the point 
of view E. G. Semler expressed in your issue 
of November 14, although there appears to 
be a somewhat Hibernian slant to his philo- 
sophy. His implication that learning to do 
a job correctly requires experience of doing 
it incorrectly is particularly dubious. This 
may be seen by considering his grumble about 
car designers who place the least reliable 
components in the most inaccessible places. 

The essential difference between a modern 
car and an older one, is the greater reliability 
of the former. The placing of components 
has not changed, it’s just that the older cars 
were so unreliable that a fair percentage of 
faulty components could not help but be 
within easy reach! Instead of a need for 
elementary ergonomic principles as your 
correspondent suggests, the aim should be 
to produce components which do not require 
attention wherever they are placed !_ Indeed 
if this aim could be realised, the components 
might then be placed in a position so inacces- 
sible that even the most enthusiastic amateur 
could not get at ‘em ! 

Taking another point, “a man who had 
never used a spanner,” if one could be found, 
may be particularly valuable in that he is 
more likely to produce a new and better 
fixing device than a man who has made 
considerable use of this blunt instrument 
and who invariably thinks of nuts and bolts 

especially those with a vintage thread 
form. The whole question of practical train- 
ing is bedevilled by confused thinking about 
the value and nature of experience. The sort 
of experience which makes a man imitate 
what he has seen before is of little value. 

Someone has told the story of the head- 
master who would not support the teacher's 
application for a rise because he felt the 
teacher had not really had twenty years’ 
experience but merely one year’s experience 
twenty times. The story is not without its 
pertinence to industry and the situation in 
which we find ourselves to-day when, one 
suspects, Many advantageous schemes are 
held in abeyance because some experienced 
engineers have developed a negative attitude 
of quickly being able to tell that new schemes 
will not work. Indeed one feels that given 
sufficient experience it is possible to predict 
that nothing at all will work. Your other 
recent correspondence about turning railways 
into roads prompts me to suggest that if 
Stephenson had been junior to some of our 
more experienced present-day engineers, the 
situation would never have arisen since we 
would not have had the railways at all. 

However, few will disagree with Mr. 
Semler about the need for practical training 
on the actual shop floor and many will 
warmly support his contention that it is 
wrong to leave the apprentice to his own 


devices or to the ministrations of his ** mate ” 
—not that these latter are as inarticulate as 
your correspondent suggests. The most 
important help to a_ successful practical 
training is so to obtain the good will of older 
men that the apprentice receives the benefits 
of their experience and not its disadvantages. 
To gauge this there should be imaginative 
examinations and one form that this might 
take is for the apprentice to examine an old 
patent specification and decide how it could 
be made into a workable proposition. 

The whole matter is better left to indi- 
viduals than to committees even those of the 
Institution of Mechanical Engineers men- 
tioned by your correspondent. If Noah had 
been a committee we should not be here now 
to debate the matter. 

I trust that no one will feel that I am at all 
disrespectful to those many wise and truly 
experienced engineers to whom the country 
and the world owe so much, my whole point 
being that hardening of the arteries at ninety 
is less mortifying than losing the imagination 
at nineteen. 

CHARLES SiGSWoRTH, M.Eng. 


75, Lincoln Road, 
Walsall, Staffs, 
December 4, 1958. 


* OVERTAKING THE CAPITALISTS ” 

Sir,—Your interesting leader of Nov- 
ember 28 gives some of the reasons why 
Russian output per head may overtake that 
of capitalist countries. May I suggest, how- 
ever, that a main cause of the more rapid 
increase in Russia is because their productive 
capacity is fully used. Thus, in Mr. R. M. 
Robbins’ letter in the same issue, under the 
heading of **Mr. Watkinson’s Missing Links,” 
the writer, says that “The Victoria Line 
would cost, with rolling stock, about 
£55,000,000, but lack of finance stands in the 
way of this vital improvement for London, 
for which Parliamentary powers have already 
been obtained.” 

In Russia, the construction of such a line 
would not be held up if the capacity of the 
engineering contractors was available, because 
the finance, or paper accounting would be 
provided. In the capitalist countries the 
difference is that, although the capacity to 
build or produce may be available, it does not 
follow that the finance will be provided. 
Hence the idle capacity, restricted output and 
a major handicap in increasing productivity. 

Unless the capitalist countries overhaul 
their obsolete financial system, which is 
based on paper money being considered 
something of intrinsic value, they are liable 
to lose the race with Russia—or worse. 

Have we learned nothing from Keynes 
when he said: “It is a question of man- 
power and materials, not of finance....?” 

ANTONY VICKERS 

Fluidrive Works, 

Worton Road, 
Isleworth, Middlesex, 
December 2, 1958. 


Book Reviews 


Causes and Prevention of Corrosion in Air- 
craft. By T. C. E. TrinGHam. Sir Isaac 
Pitman and Sons, Ltd., Pitman House, 
Parker Street, Kingsway, London, W.C.2. 
Price 25s. 

For a civil aircraft to be competitive in world 

markets to-day, the empty weight must be 

kept to a minimum consistent with safety. 

That most important factor of lightness 

depends greatly upon the corrosion resistance 

of the materials. The author says that, in 
well-maintained aircraft, so little corrosion 
occurs that, when it is found, many engineers 
take little notice of it. When, however, the 

“odd spot” of surface corrosion shown 

in Fig. 7 on page 11 represents the dangerous 

intercrystalline attack seen in section in 

Fig. 8, it cannot safely be neglected. The 

author's purpose is to define the many causes 

of corrosion and to detail the measures 
which should be taken to prevent its incidence. 

In this he has been very largely successful, 

and a study of the book will be most profitable 

to all concerned in the design and maintenance 
of aircraft. 

The chapter headings are : An Introduc- 
tion to Corrosion ; Sources of Corrosion 
in the Manufacturing Processes ; Storage 
Procedures ; The Aircraft in Service ; 
Causes and Prevention of Corrosion in 
Engines and their Associated Components ; 
Corrosion in Electrical Equipment ; Cleaning 
Metal Prior to Electroplating ; the Electro- 
plating Processes: Anodic Oxidation of 
Aluminium and Chromating of Magnesium ; 
The Metallizing Processes ; The Pre-treat- 
ments of Metal Prior to Painting ; Paints, 
Enamels, Varnishes and Resins for Protect- 
ing Aircraft Components ; Non-destructive 
Examination ; Aircraft Salvage. There are 
two appendices, one comparing hydrometer 
degrees, Baumé and Twaddell, with specific 
gravities ; the other comparing the Fahren- 
heit and Centigrade scales. Of the thirty- 
five figures, sixteen are examples of different 
types of corrosion attack. The book is not 
intended to be a treatise on the mechanics of 
corrosion, but the author hopes that it will 
present to the practical engineer a simple 
outline of the problem with which he is 
confronted and make a small contribution to 
the safety of aircraft. This it undoubtedly 
does. There are, however, a number of 
matters which could be amended or amplified 
with advantage in a second edition. 

On page 5, the author gives the electro- 
motive or electrochemical series, in which the 
metals and alloys are listed in order of their 
single electrode potentials expressed in volts, 
in solutions of their ions containing Igm.-mol. 
per litre. The position in the series enables 
one to deduce the probable corrodibility of 
the material. In this list, such materials as 
the austenitic stainless steels and 12 per cent 
chromium steel are shown as occupying 
positions towards the “noble” or non- 
corrodible end of the series. This is correct 
only when these materials are in a passive 
state, i.e. with their surfaces covered with an 
invisible oxide film. When in an active state, 
they occupy a position comparatively near 
to the ** base *’ or corrodible end of the series. 
Again, a corrodible metal, such as aluminium, 
which covers itself with a protective film, may 
be much more resistant in certain conditions 
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than another, which from its order in the 
electromotive series should be superior in 
this respect. The author does not mention 
these qualifications. 

On page 8, the author says that “the 
surface corrosion of copper is verdigris, 
this being the basic acetate of copper.” 
This compound is certainly so known, but 
the patina or green corrosion product on 
copper exposed to atmospheric attack is not 
the basic acetate, but usually the basic 
sulphate ; the carbonate, if present, being a 
minor constituent. The active reagent is 
sulphur dioxide, found more freely in indus- 
trial atmospheres. The composition may 
finally reach that of the mineral, brochantite, 
CuSO,:3Cu(OH),. In marine conditions, 
the basic sulphate tends to be replaced by the 
basic chloride, and the patina tends to reach 
the composition of atacamite, CuCl,:3Cu 
(OH),. When established, the natural patina 
is highly protective against further attack, 


but this may require a long time. Artificial 
patinas can be developed by chemical 
attack. 


On page 12, the author says that inter- 
crystalline corrosion is due to a difference in 
electrical potential between crystal and 
boundary, so that, in the presence of an 
electrolyte, these react with each other as 
anode and cathode. There are other reasons 
for this effect, such as the presence of some 
other constituent at the grain boundaries. 
as by the precipitation of a particular phase 
during slow cooling. Thus, some aluminium 
alloys containing copper and magnesium 
show the deposition of CuAl, and Mg,Si 
at the grain boundaries, leading to inter- 
crystalline corrosion on exposure to sea 
water. The author describes the “ weld 
decay “ of austenitic stainless steels, as may 
result from heating the steel in the tempera- 
ture range. 900-500 deg. Cent., or from slow 
cooling through this range ; but he does not 
give the cause. It is due to the precipitation 
of carbides, chiefly Cro ,C,. as a continuous 
film at the grain boundaries, a region round 
each carbide particle being thus depleted of 
chromium and therefore of much lower 
corrosion-resistance, so that intercrystalline 
attack will readily occur. This can be 
prevented by the addition of a stabilising 
element, such as niobium (in proportion at 
least ten times the content of carbon), when 
stable niobium carbide, instead of chromium 
carbide, is produced, and the alloy is no 
longer liable to this effect. Titanium can be 
similarly employed. On page 21, the author 
says, in reference to welding stainless steels, 
that the completed weld should be examined 
for evidence of weld decay, but he does not 
say how. Susceptibility to this effect can be 
determined by the Strauss test, involving first 
heating the alloy in the sensitising zone, and 
then exposing it to the attack of a 10 per cent 
sulphuric acid-——10 per cent copper sulphate 
solution for seventy-two hours. If this gives 
rise to intercrystalline attack, slight bending 
will lead to a roughening of the surface, 
while, in extreme cases, the metal will dis- 
integrate completely. Metal thus corroded 
will also sound ** dead ™ instead of giving the 
usual ring when struck. Such tests must be 
applied to a test weld, made at the same time 
and under the same conditions as the weld in 
question. 

On page 14. the author says that corrosion 
fatigue can be caused by the pits and notches 
created by corrosion, and that failure is 
transgranular. This statement could with 
advantage be amplified. If one takes a 
longitudinal section through a pump shaft 
showing corrosion fatigue, the cavities are 
seen to be very deep, and to have extremely 
even appearing knife-edged— 


acute angles 
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at the bottom. Fatigue cracks are propagated 
from each of these notches. It is as simple 
as that. There is little to support the author’s 
view that the corrosion product “* acts as a 
wedge, forcing the crevice to open a little 
wider,” this effect being repeated until the 
material finally fractures. In the early stages 
of corrosion, the induced cyclic strains tend 
to rupture, or render more permeable, any 
protective film ; and to dislodge the other 
corrosion products, so as to expose fresh 
surfaces of the metal to attack. 

On page 15, the author says: * Fretting 
corrosion may sometimes occur on the sur- 
face of tightly-fitting metal parts ; a minute 
movement may take place between the fittings, 
due in some instances to one fitting being 
subjected to fairly severe alternating stresses 
which are only partially passed on to the 
other. .. . The movement referred to above 
causes the surfaces of the materials to roughen 
and very small particles are torn away which 
sift out and become oxidised immediately.” 
This hardly conveys the correct impression. 
The metal parts are supposed to be fitting 
tightly but are in fact not doing so. There 
is relative movement, or slip, between them 
at each reversal of load. If one increases the 
load sufficiently, the relative movement is 
prevented, and no fretting corrosion will 
occur. A number of such examples could 
be cited. The alternating movement may be 
caused by vibration. When two surfaces are 
in contact under sufficient load, they weld 
together in places. On the reversal of load, 
the welds break once more. This is how the 
debris is caused. 

Despite these criticisms, the book will be 
found an invaluable source of reference for 
all concerned in the subject. 


A Textbook of Fluid Mechanics. By J. R. D. 
FRANCIS, With G. JACKSON. Edward 
Arnold (Publishers), Ltd., 41. Maddox 


Street, London, W.1. Price 24s. 

THE title of this book mdicates the author's 
main purpose : to provide a work to which 
students may refer when they need consolida- 
tion or amplification of the material given to 
them in lectures during the first two years of 
their degree or similar course in hydraulics. 
It may be said at the outset that Mr. Francis, 
clearly an enthusiastic teacher, undoubtedly 
fulfils that purpose. 

His chapters deal, successively, with the 
properties of ideal and real fluids, with 
hydrostatics and pressure measurement, with 
the stability of floating bodies and of vessels 
containing liquids with a free surface, with 
definitions concerning fluids in motion, with 
the plotting of streamlines, with forces due 
to moving fluids. with the relation between 
pressure and velocity in moving fluids, and 
with some applications of Bernoulli’s equa- 
tion. Mr. Jackson’s chapter deals with the 
effect of compressibility in moving fluids- 
gas flow—and contains an introduction to 
the analysis of high-speed flow and shock 
waves. Mr. Francis then continues with 
chapters on the analysis of experiments in 
fluid mechanics, on curved flow, on boundary 
layers, on flow through pipes and flow in open 


channels, and on some of the simpler cases of 


unsteady flow. Wherever possible, emphasis 
is laid on the principles of mechanics, and 
the mathematical equipment required for a 
full understanding of the book is less than the 
content of the usual sixth-form course at 
school. Most of the illustrations are 
excellent. 

Before starting on his course, Mr. Francis 
publishes a list of ** the pioneers,” to remind 
the student of the men whose names are 
household words in hydraulic and aero- 


927 


dynamic practice. Mach, a professor of 
engineering mechanics, would probably be 
pleased to find himself described as a philo- 
sopher, but rumbles have come forth from 
Henry Darcy’s grave: history relates that 
the great French engineer insisted emphati- 
cally on the spelling which one would have 
expected to come naturally to an English 
writer, and the second edition of this book 
should defer to the bearer of the name who, 
clearly, had every right to reject the pseudo- 
noble d’Arcy for the near-Engljsh Darcy. 

In addition to stimulating the student by 
introducing him to the great pioneers, the 
author makes it easy for him to test his 
understanding on a _ good selection of 
examples and problems. 

What of the practising engineer ? As has 
been emphasised, the author is a good 
teacher, and there does not seem to be a 
better guide available for the man who may 
never have learned about the modern treat- 
ment of the mechanics of fluids, or who feels 
a need for repolishing his rusty equipment. 
The author had a choice of presenting a very 
intricate subject, in which many elegant but 
to the engineer—forbidding mathematical 
methods have been developed, either in a 
form (occasionally over-simplified) in which it 
is easy to understand and absorb, or to make 
the treatment completely rigorous and there- 
fore difficult for the busy or the less confident 
reader to follow. He has unhesitatingly 
chosen the first course, and it seems likely 
that students both at the undergraduate level 
and in the design office will find this a 
stimulating and useful book. 


Tables for Solving the Laplace Equation 
Inside an Ellipse. By A. I. Vzorova. 
Infosearch, Ltd., London. Distributed 
by Cleaver-Hume Press, Ltd., 31, Wright's 
Lane, London, W.8. Price 50s. 

THESE tables, the work of A. 1. Vzorova, of 

the U.S.S.R. Academy of Sciences Computing 

Centre, have been translated by L. Herdan. 

They are intended for the approximate 

solution of the first boundary value problem 

of the Laplace equation, 
eu al 


ox? dy? 
in the domain interior to an ellipse, 


v -acos FE, y~hsin E. 


Books Received 


Handbook of the Collection Illustrating Cycles. 
Part 2. By C. F. Caunter. Science Museum. 
H.M. Stationery Office. Price 6s. 

Thorium Production Technology. By F. L. Cuthbert. 
Addison-Wesley Publishing Company, Reading, 
Massachusetts, U.S.A., and Academic Books, Ltd., 
129, Queensway, London, W.2. Price 6.50 dollars. 


Physical Metallurgy of Uranium. By A. N. Holden. 
Addison-Wesley Publishing Company, Reading, 
Massachusetts, U.S.A., and Academic Books, Ltd., 
129, Queensway, London, W.2. Price 5.75 dollars. 


Boiling Water Reactors. By A. W. Kramer. 
Addison-Wesley Publishing Company, Reading, 
Massachusetts, U.S.A., and Academic Books, Ltd., 
129, Queensway, London, W.2. Price 8.50 dollars. 


The Transuranium Elements. By Glenn T. Seaborg. 
Addison-Wesley Publishing Company, Reading, 
Massachusetts, U.S.A., and Academic Books, Ltd., 
129, Queensway, London, W.2. Price 7.00 dollars. 


Solid Fuel Reactors. By J. R. Dietrich and W. H. 
Zinn. Addison-Wesley Publishing Company, Read- 
ing, Massachusetts, U.S.A., and Academic Books, 
Ltd., 129, Queensway, London, W.2. Price 10.75 
dollars. 

Sodium Graphite Reactors. By Chauncey Starr and 
R. W. Dickinson. Addison-Wesley Publishing Com- 
pany, Reading, Massachusetts, U.S.A., and Aca- 
demic Books, Ltd., 129, Queensway, London, W.2. 
Price 6.50 dollars. 
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Impounding the 
Zambesi 


Progress achieved by the beginning of this month 
in building the Kariba dam is depicted in the illus- 
trations opposite, and at the foot of this page. By 
contrast, the ACCOMPANYING ILLUSTRATION 
shows the Kariba site at the end of February 
of this year, when the river was in flood, and a 
flow of 450,000 cusecs was reached 

At that time, it was considered that the floods had 
set back progress by six months, but by last May 
so much had been achieved that the contractor 
promised completion six months earlier than 
called for by the contract. The stage has now 
been reached when impounding of the river is 
due to start. The plug at the upstream portal 
of the diversion tunnel can be seen on the right of 
the LOWER VIEW ; the remaining two openings 
on the left bank side of the dam—clearly shown 
in the view opposite—are now to be plugged 
When this is done, there will only be compensation 
flow downstream through a 7ft diameter culvert, 
until 1960, when power will be generated. An 
explanation of the early stages in construction, and of how the river was diverted 
whilst the central, circular, cofferdam was built, was given in ‘* The Engineer "’ 
of August 3, 1956. The principal data for the scheme were also published then. 

In the lower illustration, the track structure for the tail carriages of the cable- 
ways can be seen on the far bank, with the three tail carriages on it ; below it 
is the area prepared for the switchyard and on the other bank is the headmast 
structure for the cableways. The power station of the first stage works, now 
under construction, is underground immediately below the switchyard, and 
the power station intakes can also be seen in the lower view. The lowest intakes 
are temporary, for operation at a reduced head before impounding is completed 
(the reservoir has a total capacity of 150 million acre-feet at flood storage level 
of 1605ft). The upper intakes have an invert level of 1510ft, the normal top 
water level at the final stage being 1590ft. Two concrete batching and mixing 





stations, with their associated silos and conveyors, are also prominent in the 
lower view. The VIEW OPPOSITE shows reinforcement in position in the cen- 
tral part of the dam, where there will be six flood sluices. Note also the area 
cleared for the reservoir, which will extend upstream for about 2000 square miles. 

The Kariba scheme will eventually have 1200MW of power installed, and a firm 
power output of over 8» 10®kWh. It is administered by the Federal Power 
Board of the Federation of Rhodesia and Nyasaland. There are four consulting 
firms—two French and two British—responsible to the Board. The three civil 
engineering consultants, of which the British firm is Sir Alexander Gibband Partners, 
have formed a local organisation known as Gibb, Coyne, Sogei (Kariba) (Pvt.), 
Ltd., and the electrical and mechanical consultants are Messrs. Merz and 
McLellan. The main civil engineering contractor is Impresit (Kariba) (Pvt.), 
Ltd., a consortium of four Italian contracting firms and their African associates. 
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Farm Machinery at 
Earls Court 


December 5 ) 


(Concluded from page 89} 


No. Il 


The Smithfield Show and Agricultural Machinery Exhibition 
which opened at Earls Court on Monday and closes this 


evening, has drawn a large attendance of visitors from this 


and many other countries 


to be more numerous than eves 


agricultural engineering developments to which the show 


direct’ attention 


we described a few of the 

tractors which are exhibited at this year's 
Smithfield Show They indicate improve- 
ments in design and utilisation which manu- 
facturers continue to make. 
improvements in the design of tractors and 
other farm machines was mentioned by Mr. 
W. H. Cashmore, director of the National 
Institute of Agricultural Engineering, in a 
paper which he presented last week to the 
Farmers Club. He emphasised that the 
tractor was an efficient and reliable source of 
power, and went on to express the view that. 
in the future, an even wider range of forward 
speeds would be required. Mr. Cashmore 
hinted at the possibility that wheeled 
tractors would gradually replace some of the 
tracklayers on account of the high rate of 
track maintenance, and thought also that four- 
wheel drive tractors seemed desirable. Other 
‘** advantages ’’ mentioned in the paper were 
power-assisted steering for the larger models 
and, for work in hilly districts, some form of 
safety cab to reduce accident risk. 

It is evident from the tractor exhibits at 
the show that many of the improvements to 
which Mr. Cashmore referred are already 
being incorporated in current designs. At 
the same time, there is no decline in the 
number of track tractors exhibited. There 
are also several examples of cage wheels 
and track equipment which can be applied to 
wheeled tractors for work in adverse weather 
and other arduous conditions. One such 
example is the ** Rotaped ” half-track exhi- 
bited by Leeford (London), Ltd., 33, Upper 


I: our last issue, 





Massey-Ferguson ** 797 


The machinery exhibits appear 
He i= 


survey of these exhibits by referring to a few of the many 


we conclude our 


The subject of 








two-furrow reversible plough. 
be rotated hydraulically through 180 deg. 
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Brook Street, London, W.1, and shown in 
our title illustration. The track links are 
high duty light-alloy castings, the average 
track width being I14in;_ the alloy steel 
rails are anchored by screws and the case- 
hardened rollers are held by circlips for 
speedy interchangeability. The chain 
sprockets, which are precision cast, run on 
needle bearings, and the rim of the driving 
wheel casting is hardened to resist wear ; the 
fourteen tooth segments are surface-ground 
castings. It is stated that changing over 
from pneumatic-tyred wheels to the ** Rota- 
ped * half-tracks can be accomplished quite 
quickly, sprockets being attached to the 
tractor axle in much the same way as the 
wheels. The makers claim that this half- 
track equipment can increase drawbar pull 
by over 100 per cent and reduce ground 
pressure by 85 per cent. 


TILLAGE IMPLEMENTS 


On various stands there may be found 
examples of design improvements in both 
mouldboard and dise ploughs. The plough 
is still the principal tool for basic cultivation. 
One of the new implements shown by 
Massey-Ferguson (Great Britain),  Ltd.. 
Coventry, is a two-furrow 12in reversible 
mouldboard plough. As indicated in an 
accompanying illustration, the plough is 
mounted on the three-point linkage of a 


tractor. Its movement is hydraulically con- 
trolled, the plough rotating through 180 
deg. The controls are easily accessible 


from the tractor seat ; they consist of a lever 





This implement can 








The Bomford reversible plough has been designed to assist 
the share clearance ‘* tip-to-tip *’ 













for actuating the “roll-over ’’ mechanism 
and two handscrews for adjusting the lateral 
ult of the plough. 

[here are three new ploughs on the stand 
of David Brown Industries, Ltd., Meltham, 
Huddersfield ; they are in the David Brown 
Albion range of implements made by 
Harrison, McGregor and Guest, Ltd., Leigh. 
Lancs. One of them is, in effect, a conversion 
set enabling a standard 3 2 furrow mounted 
disc plough to be quickly adapted to mould- 
board ploughing. The conversion is effected 
by removing the disc assemblies and replac- 
ing them with 10in mouldboard units which 
are bolted to the steel triangular main frame 
of the plough. The other new David Brown 
Albion implements are a two-furrow reversible 
disc plough and a two-furrow “ alternating ~ 
mouldboard plough which can be changed 
over easily from right to left-hand working. 
The same firm is exhibiting a rear-mounted 
pneumatically operated toolbar for the 
David Brown 2D tractor (the latest version 
of which was described in THE ENGINEER of 
July 4 last). The tractor’s inbuilt pneumatic 
system, which is provided for operating 
mid-mounted implements, also operates the 
rear lift, there being an additional ram, with 
a capacity of 300lb, at the back of the 
































tractor. 
Another new reversible plough is that 
which has been developed recently by 





Bomford Bros., Ltd., Pitchill, near Evesham. 
This implement has been designed in support 
of the view taken by many agriculturists that 
weed control is the most important function 












weed control : 


is 3Sin 
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of ploughing. To that end it is necessary to 
bury all the surface soil and weeds to the full 
depth of the ploughing. After a good deal 
of experiment, the makers found that their 
objective could not be reached without a 
share clearance tip-to-tip of at least 35in in 
a multi-furrow plough. This arrangement ts 
illustrated herewith. 


The principal problem 





‘* Manners ** hydraulic hitch for coupling a 


forage harvester collecting trailer 


The 


in designing a two-furrow mounted reversible 
plough with that clearance was to keep the 
weight down without detracting from the 
strength of the implement. The design 
finally adopted provides for a single steel 
tubular beam and_ two. straight-through 
tubular legs. A simple reversing gear based 
on the principle of * gained motion ” turns 
the implement over. 


HARVESTING MACHINES 


Throughout the exhibition — there 
numerous examples of machinery for harvest- 
ing corn, hay and green crops. They include, 
of course, combine-harvesters for dealing 


are 





lractor-operated ** Wuftler 
with all kinds of grain crops. There are 
grass mowers which can be mid-mounted or 
rear-mounted on a tractor, and there are 
many forage harvesters. Recently, there has 
been a prodigious increase in the number of 
these last-named machines. They are an 
essential part of the equipment needed for 
green crop conservation or silage making. 
The majority of them are “ flail» machines, 
that is, they incorporate a number of swinging 
steel flails assembled on a dynamically- 
balanced rotor. The action of these flails 
literally tears off the green crop, lacerates it 
to some extent, prior to forcing it up a 
delivery chute. One example of the many 
machines of this kind is a new model, made 
by Lundell (Great Britain), Ltd., Lingfield, 
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Surrey, which has a cutting width of 40in. 
It can be operated by tractors of 20 h.p. 
upwards. The rotor carries twenty high 
tensile steel flails, each with a cutting width 
of 24in but overlapping to give the total cut 
of 40in. The sheet steel delivery chute, 
which is 7ft 6in high, is fitted with an adjust- 
able deflector so that the cut material can 
be loaded into any position in the trailer 
which is hitched to the back of the harvester. 

Another forage harvester with flails which 
give a total cutting width of 40in is the 
** Sila-Masta,” built by John Wilder, Ltd., 
Wallingford, Berks. A new piece of equip- 
ment shown with this machine is a hydraulic 
hitch designed to reduce the time and man- 
power needed for the business of connecting 
and disconnecting the collecting trailer behind 
a forage harvester. Normally, a forage har- 
vester will load a trailer in from ten to fifteen 
minutes ; the change-over of trailers usually 
requires two men. It is claimed that this 


hydraulic hitch, which is the invention of 


Mr. W. Manners, of Darlington, reduces the 
time for changing over from one trailer to 
another to about thirty seconds. An accom- 
panying illustration shows the arrangement. 
lo couple up the trailer, the tractor driver 
backs the harvester, roughly positioning its 
centre to the trailer drawbar. The guide 
plates on the hydraulic lift are wide enough 
to allow for steering errors while backing : 
these plates centre the trailer drawbar, so 
that the drawbar ring 
is automatically 
located over the hy- 
draulically operated 
hook. The driver then 
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spring-loaded tines is controlled by a turn- 
buckle on the drawbar. The hood of the 
**Wulfler ” is fitted with adjustable doors at 
the back, the purpose of which is to deflect 
the crop into neat rows after it has passed 
through the machine 


IRRIGATION EQUIPMENT 


Crop irrigation equipment has a place in 
the show. Wright Rain, Ltd., Crowe, 
Ringwood, Hants, is exhibiting an irrigation 
indicator which combines the function of a 
rain gauge with an evaporation pad _ that 
“transpires” at the same rate as growing 
plants. The indicator shows on a sight glass 
the current moisture deficit of the soil. 

Another new item is the Armfield ** Maxi- 
flow” propeller pump for flood irrigation 
and drainage work. This 10in diamete 
pump, which is driven by tractor power 
take-off, is mounted on two pneumatic- 
tyred wheels fitted to its frame, and is claimed 
to be capable of moving 1,000,000 gallons of 
water in six hours. A coarse strainer ts fitted 
to the intake to protect the pump and pipe- 
line from stones and other matter which may 
be sucked in ; the complete suction pipe is 
fitted with a quick-release device so that the 
pipe can be easily removed should the 


strainer become clogged with weeds. It is 
stated that the most useful performance of 
the pump is achieved at impeller speeds of 
1350 to 1750 F.p.m. 


As that speed is greater 





operates the tractor’s 
hydraulic pump to lift 
the hook into the draw- 
bar ring and to lift the 
drawbar itself into its 
tinal position behind 
the harvester. To 


for hay or green-crop conditioning 


uncouple the trailer, the drawbar is lowered 
by releasing the tractor’s hydraulic pressure 
and a slight backward movement of the 
tractor and harvester presses the hook 
downwards out of the drawbar ring. 

An unusual item of hay-making equip- 
ment is one of the new machines exhibited 
by Bamfords, Ltd., Uttoxeter, Staffs. It is 
appropriately called a ** Wuffler’’ and is 
used for the conditioning of mown hay. 
One of our illustrations shows the machine 
with its hood removed ; it is operated by 
tractor power take-off, the vee belt drive 
being taken from the p.t.o. drive pulley to 
the larger pulley at the end of the tine drum. 
The machine is assembled on a fabricated 
steel frame and the working height of the 





Flake ice machine 


than the maximum p.t.o. speed of most 
tractors, a speed increasing gearbox can be 
incorporated in the pump. 

Wright Rain, Ltd., includes also in its 
irrigation equipment a tractor-mounted p.t.o. 
driven irrigation pump which uses the flow 
of water to cool its integral gearbox. It is 
suitable for any sprinkler irrigation scheme 
up to 100 acres. 

A centrifugal, self-priming pump, suited to 
many agricultural and horticultural duties, 
is the ** Alcon 3” exhibited by Arthur Lyon 
and Co. (Engineers), Ltd., 6, Carlos Place, 
London, W.1. It is powered by a Lister 
L.D. L air-cooled diesel engine which develops 
3-5 h.p. at 1800 r.p.m. The pump is spigot- 
mounted directly on to the engine crankcase, 








with the three-bladed impeller fitted to the 
extension to the crankshaft. Efficient prim- 
ing 1S obtained by the use of adequate 
recirculation passages and a large chamber 
for the separation of air and wate rhe 
pump, the output of which is put at 12.000 
gallons an hour. is mounted with its engine 
on a bed-plate which can be fitted. if required 
with a rubber-tyred two-wheel trolley 


EXHIBITS 


There are many examples of 
laneous equipment ” at the Smithfield Show 
equipment which is being used increasingly 
by farmers as well as in other directions 
[here is, for instance, a flake ice machine, 


SOME OTHER 


miscel- 


illustrated herewith, exhibited by J. and I 
Hall, Ltd.. Dartford. Kent. The refrigerant 
occupies the annular space between the 


double walls of a vertical freezing drum, and 
cools the inner surface A smooth and 
uniform flow of water is maintained from a 
water header at the top. on to the chromium- 
plated freezing surface, where it forms a 
sheet of ice. The only moving part of the 
flake ice-maker is a rotor arm carrying the 
blades which remove the ice. Just before the 
blades crack the ice and dislodge it the water 
flow stops, and the ice becomes super-cooled 
and dry, so that when dislodged by the rotor 
blades it falls freely from the drum into a 
collecting bin below the machine. The water 


that has not been converted into ice ts 
aerated in the water system before it 1s 
returned to the water header, and thence 
back to the freezing surface. Flakes pro- 


duced by this process are of irregular shape. 
averaging lin square and jin to jin thick 
The machine is suitable for use with Refriger- 
ant 12 (Arcton 6, Freon 12), ammonia, brine 
or any other convenient refrigerant 

The ** Gopbro © mobile swing saw, suitable 
for estate and forestry work, is shown by 
Jeffery Engineering Company, Ltd., St 
Oswald's Road. This machine 
for which a bronze medal was awarded in the 
Royal Agricultural Society's 
petition for forestry equipment, is powered 
by a 420 c.c. B.S.A. petrol-paraftin engine 
Its 24in.diameter circular saw blade revolves 
in a twin roller head which ts veeebelt driven 
4 steel casing covers the saw blade. Depres- 
sion of a foot pedal swings the saw out of the 
casing into work, the timber to be dealt with 
being fed on to a steel tray attached to the 
The saw 1s said to be capable of 


CGsloucester 


recent com- 


saw casing 
taking timber up to 9in in diameter 

An air compressor designed for attachment 
to the rear linkage of a tractor is one of the 





Operator in process of welding a seam on a Sin, 99-5 per cent purity 
aluminium plate 
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exhibits of Romac Industries, Ltd., The 
Hyde. London, N.W.9 ; it is flexible shaft- 
‘driven from the power take-off and_ is 
available in capacities of 22 and 40 cubic feet 
per minute. Both models will operate equip- 
ment such as hedge-cutters and the 40 cubic 
foot model can be used as well for operating 
heavy pneumatic tools 


CONCLUSION 


Our visits to Earls Court this week have 
again left us with the thought that it would 
be fitting to change the title of the ** Smith- 
field Show and Agricultural Machinery 
Exhibition.” We have been impressed, as, 
we feel confident, have the many thousands 
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of other visitors from home and overseas, 
by the excellence of the cattle and sheep. 
But it would be difficult indeed not to be 
more impressed by the machinery exhibits 
Stock raising is still an important part of 
British farming, but stock raising and arable 
farming alike become more and more 
dependent upon mechanisation if they are 
to be efficiently undertaken. It is now well 
over a hundred years ago since the show was 
held in the neighbourhood of Smithfield 
We readily acknowledge that there is much 
of value in tradition, but we nevertheless 
feel that the real emphasis of this exhibition 
would be more quickly appreciated if its 
title was now changed to, say, “* The Farm 
Machinery and Cattle Show.” 


WELDED ALUMINIUM STORAGE TANKS 


BY OUR SOUTH 


HAT is believed to be the largest job of 

welded aluminium tank fabrication ever 
undertaken in South Africa has recently been 
completed by Harry T. White (Pty.), Ltd., of 
Pietermaritzburg. The tanks were required for 
chemical processing and for the storage of acetic 
acid, vinylacetate-monomer, corrosive  inter- 
mediary products and chemical auxiliaries at the 
new plant of Holland Electro Chemical Industries 
(Pty.), Ltd., at Ballengeich, Natal For the 
greater part of this plant Acosa 99-5 per cent 
minimum purity aluminium was used as the 
construction material, as it is cheaper and lighter 
than stainless steel and as its resistance to corro- 
sion was found to be extremely satisfactory 
Welding of the tanks was undertaken using a 
10A to 7OOA portable argon arc welding set 
Aluminium plate was supplied in_ thicknesses 
varying from jin to jin and in sizes up to I7ft 
by 3ft. One of our illustrations shows an operator 
welding a seam ona in plate. The electrode weld- 
ing rods used were also of 99-5 per cent purity. 

As this was the first large all-welded aluminium 
contract handled by Harry T. White, it was 
necessary to carry out some experimental work 
in edge preparation of the plates. After various 
trials, the company found the use of portable 
electric saw and suitable lubricant an entirely 
satisfactory method and easier than circular saw 
bench edge preparation 

Most of the vessels were flat-based, vertical, 
cylindrical units, with inverted conical enclosed 
tops incorporating a central manhole opening 
Manhole necks were flanged outwards and fitted 
with a loose heavy mild steel drilled flange. The 
tops and bottoms of the tanks were radiused, 
which allowed circumferential welded seams to 
be located on the cylindrical body away from the 
The radiusing of the end plates 
hand on preset adjustable 


radiused corner 
was undertaken by 
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which ensured uniformity of flanging 
actual rolling of the cylindrical bodies 
accomplished on a three-roll forming machine. 
In all, twenty-seven tanks were constructed, 
ranging in size from 200 gallons to 3300 gallons 
capacity, as well as a number of smaller alu- 
minium drums of about 50 gallons capacity 
One of the 3300-gallon tanks is illustrated 

In addition, the company manufactured a 
number of aluminium condensers, also of the 
same purity metal. For the condensers extruded 
tube was used The tube plates were drilled and 
holes flanged outwards to allow the tubing to be 
edge welded by the argon arc equipment. The 
30 Ib per square 


jigs, 


condensers were subjected to 
inch test pressure 

Testing of welds was undertaken by the 
Aluminium Company of South Africa (Pty.), 
Ltd., in their plant laboratories at Pietermaritz- 
burg. Samples were taken from the work, and 
tensile tests, notch fracture tests and etch tests 
made. The tensile tests were made to determine 
the ultimate tensile strength and elongation of 
the welded parts. The lowest ultimate tensile 
strength on the series was 9850 Ib per square inch, 
which is well above the guaranteed minimum 
figure of 8960 1b per square inch set by British 
Standard Specification for 99-5 per cent alu- 
minium The notch fracture and etch tests 
showed the degrees of penetration and fusion 
and enabled the operators to maintain control 
of the welding technique. Welded seams were all 
left as welded and not dressed 

The construction of this chemical processing 
equipment was the largest aluminium contract 
ever carried out by the fabricators. who report 
that it was, to a great extent, different from all 
previous aluminium fabrication they had under- 
taken. They express the opinion that there ts a 
great future for the fabrication of aluminium 





One of the 3300-gallon aluminium tanks, with parts of an aluminium 
processing column in the foreground 
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Hydrogen Peroxide Works 
at Warrington 


Increasing demand for hydrogen peroxide for traditional 
uses and also as a propellant has resulted in research to 
develop new and cheaper methods of manufacture 
process has been evolved by Laporte Chemicals, Ltd., and 
a plant to manufacture hydrogen peroxide by the new 
method has been built at the company’s Baronet Works, 
Warrington. On the right is an illustration of the distilla- 
tion section of the plant, while below is a general view from 


the east showing the oxidation, hydrogenation and extraction 


stages of the process. 


UESDAY, November 25, marked the 
official opening of the A.O. Hydrogen 
Peroxide Plant which has been built at the 
Baronet Works, Warrington, of Laporte 
Chemicals, Ltd.. and which will double the 
company’s output of high-strength hydrogen 
peroxide, known as High Test Peroxide 
(H.T.P.). Production is by a new process 
designed greatly to reduce manufacturing 
costs, and which has been developed by the 
Laporte central research department, while 
the design has been the responsibility of the 
group’s engineering construction department. 
It is of interest to note that after the 
control schemes and vessel sizes had been 
determined the operating characteristics of 
the plant were obtained by setting up a 
representation of the process on an analogue 
computer. An EMIAC | computer was used 
and attention concentrated on the mass flow 
of liquids round the circuit: a series of 
equations representing conditions controlling 
flow at all points was fed into the computer 
on a time scale compressed by a factor of 60. 
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The resulting information enabled the design 
work to proceed since it confirmed that no 
major errors had been made either in vessel 
Capacities or in the control systems. 

Che plant occupies a triangular site on the 
nothern side of the works and has been 
largely built in the open, the main construc- 
tional material being aluminium and _ its 
alloys, with the joints being argon arc welded. 
his has involved special techniques since the 
thickness of the material involved often 
exceeded I4in. Many of the vessels are of 
large size, the columns ranging in height up 
to SOft and in diameter up to 12ft. 

Control of the plant is from a central panel, 
housed in an air-conditioned services block, 
and divided into three sections, namely: a 
graphic representation of the plant with 
miniature instruments indicating values of 
flow, levels, &c., an alarm section, and a 
conventional section with instruments record- 
ing temperatures, gas analyses and tank 
contents. Wherever possible pneumatic in- 
struments have been employed to avoid risk 


Hydrogen peroxide plant viewed from the east 
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of fire. Control valves range in size from 
sin bore, bellows seal, single seated valves, 
up to 10in double seated stainless steel units, 
and all have P.T.F.E. glands. 

[he early German process used as an 
intermediate 2-ethyl anthraquinol which 
in solution was auto-oxidised, yielding hydro- 
gen peroxide and quinone, and the latter, 
after separation of the hydrogen peroxide by 
aqueous extraction, was catalytically hydro- 
genated to the quinol and the solution 
recycled. This process has been developed 
by a number of companies including Laporte 
Chemicals, Ltd., and that adopted for the 
new plant at the Baronet Works is based on 
the use of 2-ethyl anthraquinone. 

Supplies of hydrogen are provided by a 
plant manufactured by the Power Gas Cor- 
poration, Ltd., in which butane from the 
Stanlow oil refinery is cracked in the presence 
of steam and a catalyst to yield hydrogen and 
carbon monoxide. The latter is removed by 
reacting with steam over a catalyst to give 
hydrogen and carbon dioxide, which is 
removed by scrubbing with monoethanol- 
amine and later used as a purge gas in the 
autoxidation process. The carbon mon- 
oxide content of the hydrogen is further 
reduced by the formation of methane and the 
hydrogen is then compressed in Broom and 
Wade single-stage, double-acting dry 
cylinder machines capable of delivering 
400 cubic feet per minute at 50 lb per square 
inch gauge. 

Two identical units which operate in 
parallel up to the extraction stage, where 
the solution from both streams mixes, form 
the autoxidation process organic cycle and 
are mounted either on concrete slabs or in 
concrete bunds. Hydrogenation is carried 
out using a Catalyst, palladium on an inert 
support, in free suspension in a stream of 
hydrogen. The catalyst is added to the 
reactor as required to maintain the rate of 
reaction and the hydrogenated solution 
passes through filters which retain the cata- 
lyst. Both the oxidation and hydrogenation 
reactions are exothermic so that the filtered 
solution is cooled before passing to the 
oxidisers into which it is fed at the base 
together with air. Howden high-speed rotary 
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compressors supply the air and are capable 
of delivering 3000 cubic feet per minute at 
40 Ib per square inch. The gas liquid mix- 
ture leaves at the top of the reactor and the 
excess air, before passing to atmosphere, 1s 
passed through a solvent recovery plant, sup- 
plied by the British Ceca Company, Ltd., 
which consists of four vessels packed with 
activated carbon, two of which are in line 
at one time. 

Columns fitted with perforated plates and 
employing contra current flow are used to 
extract the hydrogen peroxide from the 
organic solution. This its fed into the base 
of the column while the aqueous feed, 
admitted at the top, is de-ionised water con- 
taining a stabiliser and a corrosion inhibitor. 
The aqueous product contains about 20 per 
cent hydrogen peroxide and after the 
removal of dissolved organic compounds is 
held in run down tanks for a quality check. 
The extracted organic solution passes to 
storage and is returned to the hydrogenator. 
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In general the hydrogen peroxide 1s 
further purified and concentrated by distilla- 
tion to 50 to 90 per cent hydrogen peroxide. 
The vaporisers are of vertical tube and shell 
pattern with recirculation, the vapour liquid 
mixture passing to a separator. There are 
three stills and the vapour is fractionated in 
columns using direct reflux, one column being 
fitted with West plates and the others being 
packed with ceramic rings, to yield a product 
at the desired level of concentration in the 
range 50 to 70 per cent hydrogen peroxide 
The overhead product, mainly water vapour, 
is condensed by jet spray condensers, and 
part of the production from the stills is 
converted to 85 to 90 per cent hydrogen 
peroxide. 

The contractors included : Boulton and 
Paul, Ltd., Babcock and Wilcox, Ltd., 
Head Wrightson Processes, Ltd., Matthew 
and Co., Ltd., Musgrave and Co., Ltd., 
Newalls Insulation Company, Ltd., Permutit 
Company, Ltd., C. A. Parsons and Co., Ltd 


L.C.C.’s Southern Outfall Works 


The London County Council has in hand a major programme of construction for 


the purification of sewage at its two main outfalls, which serve the northern and 


southern banks of the Thames respectively. 


The new works at the Northern 


outfall are now at an advanced stage, and have been described in these columns 


on several occasions.* Here we give details of the general layout and construc- 


tion of the Southern Outfall development. 


XTENSION of the London County 

Council's Southern Outfall Works at 
Crossness, Erith, has now been in hand since 
April 21, 1958. To date extensive earth- 
works and piling have been carried out and 
excavation for the sewage pumping station 
is nearly complete. Construction is scheduled 
to be completed by April, 1963, and tne 
plant is due to be in operation six 
months earlier. The total estimated cost of 
the extension, including structural, mech- 
anical and electrical contracts is £9,750,000. 
of which the tender for the main civil engin- 
eering and building accounts for £6,841 .366. 

The new treatment plant has been designed 
to deal with an average flow of 96 m-.g.d. 
it serves a population of 1,600,000 people 
and a drainage area of 70 square miles, of 
which 12 square miles are outside the County 
of London. It will consist of a screen house. 
sewage pumping station, detritrus channels, 
primary sedimentation tanks, aeration tanks, 
tinal sedimentation tanks and sludge diges- 
tion plant, arranged as shown on the accom- 
panying plan. The existing pumping plant 
and sedimentation tanks will remain in use 
for dealing with storm water flow. Further 
data about the Southern Outfall Works is 
given in the accompanying table. 
' The flow from the existing two low level 
sewers and one high level sewer will be inter- 
cepted at the combined screen house and 
pumping station. The whole of the incoming 
flow will be dealt with by six low level and 
four high level automatically-operated screens 
and flows up to 216 m.g.d. will be pumped to 
the new works for full treatment. There will 
be ten “* duty,”’ plus two “ standby ” vertical- 
spindle electrically-driven sewage pumps, 
and it is intended that operation shall be 
fully automatic. 

After passing through constant velocity 
detritus channels the sewage will be distri- 
buted to sixteen rectangular primary sedi- 
mentation tanks arranged for mechanical 


© See THe ExNoivrer, Apri! 19, 1957 and July 1. 1985 


removal of sludge. Following primary 
sedimentation the sewage will be treated by 
the ** Simplex ” surface aeration method and 
thereafter the flow will pass to thirty-two final 
sedimentation tanks of 113ft diameter, where 
the activated sludge will be removed. Removal! 
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Data for Southern Outfall Works, Crossness 


Present dry-weather flow, m.g.d 90 

Preser average daily flow m.g.d 96 
Present population served F 1,600,000 
Drainage area, acres 44,400 


New sewage pumps 





Low level sewers to treatment plant, m.g.d 131-2 

High level sewer No. 2 to treatment plant, m.g.d. 64-8 

Low level sewers to high level sewer No. 2. m.g.d. 64-8 
Storm tanks ; 

Number 6 

Total capacity, gallon 23,230,000 
Detritus Channels 

Number 3 

Length, ft 325 

Constant velocity ft per sec 

Potal capacity, gallons 1,200,000 
Primary sedimentation tanks 

Number 16 

Total capacity, gallons 20.700.000 

Total surface area, square fi 276,000 
Aeration tanks (Simplex type with high intensity cones) ; 

Number 16 

Total capacity, gallons 30,720,000 

Aerating cones 384 
Final sedimentation tanks 

Number 32 

Total capacity, gallons 22,934,000 

Total surface area, square feet 294,000 
Sludge pumping station 

Primary sludge maximum pumping rate, g.p.d 4,950,000 

Returned activated sludge pumping rate, g p.d 96,000 000 
Power house 

Ten dual-fuel-engine-driven alternators, capacity 

of eact BOOkKW 

Voltage 6-6k\ 
Sludge digestion tanks 

Number of primary tanks 16 

Total capacity, tons 58,300 

Detention 2 weeks 

Gasholder capacity, cubic feet 440,000 

Surface area, square feet 80,000 

Number of secondary tanks 12 

Total capacity, tons 85,000 

Detention 3 weeks 

Estimated gas production, cubic feet a day 1.290.000 
Sludge booster station (delivering to ships) 

Maximum pumping rate, tons per minute 70 


85 deg. Fah. and digested in sixteen primary 
sludge digestion tanks of 8Oft diameter. 
covered with gas-holder roofs. After further 
treatment in twelve secondary sludge diges- 
tion tanks (which will be open and unheated) 
where a large proportion of the water content 
will be decanted, the sludge will be delivered 
by twin mains to two loading positions on a 
new jetty built 600ft out into the River 
Thames. The jetty has been designed to 


accommodate larger sludge vessels which 
may be acquired in the future. as well as the 
Council's present fleet. 

Ten 


dual-fuel-engine-driven alternators 
(inclusive of two stand- 
by sets) will supply 
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panel and remote con- 
trols. Other buildings 
ancillary to the works 
will include adminis- 
trative offices. 

Ihe work is being 
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Plan of the new works at 


of sludge will be mechanical in these tanks 
as well. The treated effluent will be dis- 
charged through a reinforced concrete box 
culvert to a new outfall on the River Thames. 

The sludge from the primary sedimentation 
tanks will be maintained at a temperature of 


SUPPLY CULVERT 


the L.C.C.’s southern outfall at 





= Mr. J. Rawlinson. 
C.B.E. The structural 
design has been under- 
taken by W. C. 
Andrews and Partners, 
consulting engineers, 
and the associated architectural work has 
been the responsibility of the architect to 
the Council, Mr. H. Bennett, F.R.I.B.A. 
The main civil engineering contractor is 
W. and C. French, Ltd. 

Various mechanical and electrical engin- 


Crossness 
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eering contracts have been let as follows Trent), Ltd.. for primary sedimentation 
Ames Crosta Mills and Co., Ltd., for surface desludging equipment and for detritus 
aeration plant and final sedimentation de- pumps: Sigmund Pumps, Ltd., for sludge 
sludging equipment : R. and J. Dempster booster pumps; S. S. Stott, Ltd., for 


Ltd.. for gas holders ; Dorr-Oliver Company screens , and The English Electric Company. 
Ltd., for sludge digestion heating and circu- Ltd., for power pliant. The London Elec- 
lating plant and for final sedimentation tricity Board was responsible for the diver- 
desludging equipment : Hartleys (Stoke-on- sion of electric cables 


Refuse Disposal Works at Glasgow 


1 refuse disposal works opened recently at Polmadie Road, Glasgow, is stated to he 
one of the largest of its kind in the country. Built ata total cost of some £1,668,000. 
t is capable of handling 400 tons of crude refuse per eight-hour shift. and th 
equipment in the disposal plant building is installed in four similar independent 
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NEW refuse disposal works which has — grates being effected by a shuttle conveyor 

been opened at Polmadie Road, Glas- Each of the four incinerator installations has 
gow, ts designed to handle 400 tons of crude five grates which are equipped for hydraulic 
refuse per eight-hour shift The refuse clinkering. Each grate is supported on a 
disposal plant itself comprises four indepen- 
dent sections, each with a capacity of 100 tons 
per shift, and under normal working con- 
ditions three sections are used with the fourth 
acting as a stand-by for peak load conditions 
This plant has cost some £1.250,000 and the 
scheme also includes a garage block costing 
£70,000, as well as a vehicle repair shop, 
amenities block, boiler house, &c., costing 
some £268,000. The complete works has 
been supplied and built to the designs of 
the principal contractors, Heenan and Froude, 
Ltd.. of Worcester, and the consultants for 


Carriage and alt the required intervals it 
withdrawn completely by hydraulic power to 
allow the clinker to gravitate to a skip 
beneath. where it is quenched by water 


sprays. Each of the four clinker skips 
serving the incinerator lines operates in a 
closed tunnel from which the fumes are 
drawn into the furnace. These skips are 
controlled by push buttons on a central 
panel and an electrical interlocking arrange- 
ment ensures that a grate cannot discharge 
unless a skip is in the correct position below 
At the completion of quenching the skip 
traverses along to a storage hopper, dis- 
charges its load and returns to a parking 
position ready for the next clinkering cycle 
\ separate plant with a capacity of 3 tons an 
iour provides for the crushing, screening 
and grading of some of the clinker which is 
produced 

lo prevent pollution of the atmosphere in 
the vicinity of the plant, gases from the 
Incinerators are passed through grit collectors 
of multi-vortex design, which incorporate an 
induced draught fan, centrifugal primary and 
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the works were Merz and McLellan. of Sei Oe sg 
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Newcastle upon Tyne. 

The clean, modern design of the works can 
be seen from one of our illustrations, showing 
the main buildings from the approach side. 
Incoming vehicles full of refuse enter the 
reception bay on the second floor of the 
building via the inclined approach road and 
dump their contents into one of four large 
steel hoppers along one side. Plate feeders 
in these hoppers deposit the refuse on to 
conveyors, which elevate it to primary rotary 
screens. These screens separate material 
under |}in, and this material is taken by belt 
to secondary screens where dust and cinders 
are removed. The cinders are passed over 
garbage separators for screening, and the 


; 
a 


gree 


remaining débris can be fed either on to 
tailings belts or to dust conveyors. 

Facilities are provided for the initial 
removal and transfer of very bulky material, 
trade waste and separately collected paper. 
On the main sorting floor salvaged materials 
are recovered from horizontal picking belts 
on to which the rejects from the primary 
screens are deposited. One of the four 
recovery belts can be seen in our second 
lustration. Salvage recovered from these 
belts is dropped into storage bins, whilst 
tins and ferrous metals are withdrawn either 
by overband clectro-magnetic separators 
which bridge the belts or by magnetic pulleys 
at the heads of the conveyors taking screen- 
ings from the primary to the secondary 
screens. The tins are deposited into hoppers 
on the floor below, whence they are trans- 
ferred to a baling machine by hand. Paper 
picked from the belts is delivered to a 
central station for further sorting before 
baling 

Refuse or “tailings remaining on the 
belts after sorting is conveyed to a belt 
system serving the incinerator floor, shown 
in our second illustration. This belt system 
is mounted above the incinerator lines and is 
designed to feed refuse into any selected 








incinerator, final discharge into individual Conveyors delivering refuse to one of the four incinerator lines 








secondary collectors and a grit settling tank. 
Automatic equipment is incorporated to 
ensure a constant depression in each incin- 
erator combustion chamber. In this equip- 
ment a hydraulically-operated suction gover- 


nor connected to the chamber controls the 
speed of the main induced draught fan 
through the medium of a _ Heenan 
**Dynamatic”’ coupling. The cleaned gases 


from the four incinerator sets are delivered 
into two 220ft high reinforced 
chimneys 

lhroughout the whole of the main building 
particular attention has been given to the 
maintenance of clean, dust free atmospheric 
conditions, and extraction fans exhausting 
to filters are connected to numerous points 
in the refuse handling, screening and salvage 
plants. The central portion of the main 
building 1s heated by eight units in which 
air drawn from outside by a fan is passed 
through steam-heated tubular coils. Low- 
pressure steam is supplied for the coils by a 


concrete 





Salvage floor, showing one of the picking belt conveyors 
and overband magnetic separator for removal of tins 


boiler fired by cinders recovered from the 
plant. When required, air from within the 
building can be recirculated through the 
heating units to save cold air being drawn 
from outside. 

As already mentioned, the whole plant 
comprises four similar sections, and each of 
these sections 1s controlled from a_push- 
button desk fitted with an illuminated mimic 
diagram showing the various stations of the 
equipment along the line. Each section ts 
started and controlled by a sequence inter- 
locking system which eliminates risk of 
refuse being loaded on to a conveyor which 
is at rest. An emergency system of trip wires 
and buttons at strategic points in a section 
can be operated to stop the section. Sucha 
stoppage is immediately shown on the dia- 
gram, and restarting can only be effected by 
the charge engineer after he has cleared the 
cause and reset the trip system. 

In addition to a 410ft by 92ft garage and a 
ISIft by 121ft vehicle repair workshop, the 
plant incorporates a vehicle lubrication block 
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and a washing stand with two two-vehicle 
the 


bays. A central boiler house serving 
main heating services is equipped with four 
horizontal super-economic boilers arranged 
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for firing by reclaimed screened cinders or a 
mixture of graded coal and cinders. A large 
amenities block has been included for the 
use of personnel throughout the plant. 


Modernisation and New 


Freight Charges on British Railways 


Below we print the ** Summary and Conclusions ” 


Sir Reginald Wilson, Chairman of the Eastern 


Commission before the British Institute 


N conclusion let me try to summarise. The 
facts are : 

(a) In the vital areas and along the main 
arteries of this small and crowded island we 
cannot do without railways, or some similar 
technique of transport. If we did not already 
possess it we should have to invent it. 

(b) Fortunately the railways already exist, 
though on a pattern and scale which is unneces- 
sary, and often unsuitable, in an age when 
** feeding *’ can be done by motor instead of by 
horse and cart. 

(c) Fortunately, again, much of the existing 
equipment is worn out or is fast wearing out. It 


has to be replaced. Clearly we must take 
the opportunity and replace to a modern 
pattern. At the same time some essential invest- 


ment in “ betterment * should be undertaken on 
the permanent way, or rail-road, and should be 
counterbalanced by a reduction in the total 
system. 

(d) The public think that a vast additional 
investment in railways is planned. The public are 
wrong, but the fault lies, perhaps, with the 
Transport Commission, who have not made it 
sufficiently clear that the cash required in the 
coming fifteen years is largely a * replacement 
requirement,” in the main caused by (1) under- 
provision for depreciation and obsolescence in 
the past, (ii) the heavy fall in the money-value 
of those provisions, such as they were. The 
true “* growth ~ investment envisaged under the 
Modernisation Plan is small indeed, virtually 
nil compared with the expansion in the country’s 
investment in roads and road vehicles 

(e) The cash required for the capital purposes 
of the railways, the day of reckoning having now 
come, is still only a tiny fraction of the amount 
spent by the country each year on consumption 
goods—say one seventy-fifth. | mention these 
things merely to dispose of current propaganda 
that the country cannot afford the capital now 
required by railways 

(f) The cost of re-equipping railways on 
twentieth-century lines will produce an excellent 
dividend, mainly in greatly diminished cost and 
better service, but also in alleviating the inevitable 
congestion on the roads. The technical result 
will be a streamlined and mechanised network of 
transport without compare for its high pro- 
ductivity. 

(g) It is necessary, however, to ensure that 
this network of arterial railroads shall be properly 
utilised. The passenger services present no 
problem, except that commuters must be 
allowed to pay for their rides, and many of the 
rural trains must be replaced by buses; the 
parcels and sundries traffics can be made viable 
without difficulty ; the basic bulk traffics can be 
held to rail, but may diminish in volume ; the 
problem therefore lies with wagon-load traffics 
of general merchandise, which in the past have 
been positively invited and encouraged to 
transfer to road. Of these wagon-load traffics 
there are considerable quantities available. On 
the other hand the railways have certain traffics 
they could do without. 

(h) The only way to ensure that the railway 
has a sufficient volume of selected general mer- 
chandise in economic flows, and that thereby the 
technical potentials of the new era in surface 
transport are mobilised, is to employ the instru- 
ment of price policy (coupled with service) 


from a paper presented by 
{rea Board, British Transport 


of Management on Friday, November 28. 


(/) This price policy should reflect the basic 
considerations of railway economics, e.g. the 
high first cost and the low marginal costs ; the 
relative fixity of the investment; the waste 
caused by unbalanced traffics, by thin routes, 
by short trains, by unfilled wagons, by slow 
turn round and uneconomic terminal handling ; 
the high cost of meeting peaks of demand and 
undue fluctuations of output generally ; the 
tendency to use it as a convenient “ stand-by * 
the unreality of putting precise costs on small 
units of traffic, and the * jointness *’ of cost, and 
so forth. But price arrangements should take 
account, individually, of the realities of the com- 
petitive world as necessary, and of road costs. 
This is the world in which the railways now live, 
and they must be allowed to exercise the freedom 
(granted under the 1953 Act) to attack or defend, 
to advance upon markets or withdraw from 
them, by the ordinary methods of business. 

(j/) Whereas there wil probably be published 
tariffs for parcels and small consignments, and 
for casual wagon-load traffic, it is likely that 
future policy will concentrate on offering special 
agreements to special customers or groups of 
customers covering price, volume and character- 
istics of their traffic—in part or in whole—for a 
reasonable period. We deal customer-wise 
rather than commodity-wise. Within reason the 
larger and longer the scale of the agreements the 
better, provided these lead to greater stability, 
regularity, and balance. 

(k) A much closer relationship will gradually 
be worked out with customers who desire to 
make a constructive and long-term approach 
to their future transport problems. 

(/) Subject to the limitations of circumstance, 
the public system will continue to do what it can 
to provide sufficient transport, within reason, 
in the peaks and in the green fields 

When I was preparing this paper | was asked 
whether some concrete suggestions could be 
made to managers, and others, about the effects 
on their transport policy of the shape of things 
to come. This, however, is hardly within my 
province ; nor is it a safe subject for generalisa- 
tions. Each customer of the railway, and the 
rail-road service into which it will develop, 
must look at his particular circumstances and 
make up his own mind. There is no monopoly. 
He is free to do as he wishes. 

From the wider and national point of view, 
however, we shall all help if we recognise—and 
keep constantly in mind—three simple facts : 

(a) The main issues of competition are not 
rail versus road, but combined rail and road 
versus road throughout; and not between 
public transport enterprise and private transport 
enterprise, but between basic providers and the 
selective or ancillary operator: and between 
short-term and long-term possibilities. 

(b) The success of railways will be an argument 
in favour, not of nationalisation, but of rationali- 
sation On a large scale combined with first-class 
service 

(c) The more the railways are used, properly, 
the cheaper they will be. 

There is no question of divine right for rail- 
ways. They are only part of a larger whole. 
but we may as well make them as efficient as we 
can, and use them in such fashion as will exploit 
their potential for high productivity in’ bulk- 
arterial transport. 
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Subscriber Trunk Dialling in Great 
Britain 


THE first subscriber trunk dialling service in 
Great Britain was inaugurated by Her Majesty 
the Queen on December 5 at the Bristol Central 
Telephone Exchange. With this service 18,000 
subscribers connected to the Bristol telephone 
exchange are able to make trunk calls to about 
half the subscribers in this country without the 
help of operators and using, instead, the Group 
Routing and Charging Equipment known as 
* GRACE.”’* In response to a Bristol sub- 
scriber’s dialling, “* GRACE ** automatically sets 
up trunk calls by noting the number required, 
selecting the correct route and charging for the 
call at the appropriate rate. 

The equipment is constructed on a_ unit 
principle, so that its size can be readily suited 
to the needs of a particular exchange and can 
easily be enlarged to meet growth in telephone 
traffic. The Bristol installation is capable of 
completing over 6000 calls per hour. To obtain 
connection to “ GRACE,” and to present the 
required exchange and number to the equipment 
in a Suitable form, the subscriber dials the 
national number of the subscriber he requires 
The national number consists of a series of figures 
and letters to identify the required exchange, 
followed by the called subscriber's local number : 
all national numbers start with * O ~ and dialling 
*O™ connects the call to “* GRACE.” 

Call Charger.—Initial connection is made to a 
register access relay set or call charger. The 
call charger remains associated with the call 
throughout its duration, its main function being 
to start charging at the appropriate rate when the 
call is answered and to continue charging until 
the calling subscriber hangs up. For setting up 
the call and selecting the correct charging rate, 
two further items of equipment, a register and 
translator, are called into use. 

Registers, which are used only during the 
setting-up of a call, are provided in a common 
pool which can handle sixty-six calls simul- 
taneously. A call charger taken into use by a 
call associates itself immediately with any avail- 
able free register. The registers are of electronic 
design, based on the use of cold-cathode tubes 
interconnected by miniature selenium rectifier 
gates. The number dialled by the subscriber is 
received by the register, counted and coded 
electronically and stored on cold-cathode tubes 
in * 2-out-of-5 * code. A total of forty-five tubes 
per register is provided for this purpose, giving a 
capacity for nine digits. 

Translator.—The first one, two or three digits 
received by the register identify the charging 
group of the wanted exchange. It is the function 
of the translator to inspect these digits and deduce 
from them the route and charge rate for the call. 
The translator is in effect the memory of the 
system, storing a permanent record of the route 
and charge rate for all calls that can be made by 
Bristol subscribers. The translator is also of 
electronic design and can deal with a register in 
a few milliseconds. This high speed of operation 
permits it to control up to forty registers, to 
each of which it is connected sequentially by 
electronic gates once in two-thirds of a second. 
Each time it is connected to a register it decides 
what action if any is required and sets the register 
to perform this operation. While the translator 
is dealing with its other registers, the register 
carries out the specified operation and, when 
this is completed, receives a further instruction 
on its next connection to the translator. This 
master control arrangement permits a relatively 
simple design of register, since it is called upon 
in the main to carry out only similar and simple 
operations. 

Instructions to Register.—The first instruction 
given to the register is a signal representing the 
charge rate for the call. This is passed by the 
appeared in 


*A description of the “GRACE” equipment 
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register to the call charger, where it sets an 
electromechanical switch to select the appro- 
priate metering rate ready to start charging when 
the call is answered. Subsequent instructions 
cause the register to send suitable signals to the 
automatic switches in the local and distant 
exchanges to route the call to the required 
exchange. These signals are followed by the 
digits of the called subscriber's number, which 
have been stored in register and select the required 
line. When the connection is complete, the 
register releases from the call charger and is free 
to set up further calls. When the call is answered, 
the call charger operates the calling subscriber's 
meter once and then periodically throughout the 
call at intervals of time, depending on the 
distance. 

Vetering.—The meter on which the call charge 
is recorded is the one previously used only for 
recording local call charges. It is a reliable 
mechanism of the Veeder type and each line in 
the exchange has its own meter. If, however, a 
subscriber must know the cost of a dialled call at 
the time it is made to charge it to the user (e.g. 
in a hotel), a meter can be rented and installed 
at his premises to work in step with his meter 
at the exchange. Operation of this meter is 
controlled by an equipment in the exchange 
which responds to the charge units received by 
the subscriber's exchange meter and connects a 
pulse of 50 c/s alternating current to the line. 
This signal passes over the two wires of the line 
in parallel, via the meter at the subscriber's 
premises to an earth return. By applying the 
signal in this balanced manner no interference 
to the subscriber's conversation ts caused. 

The meter has a sensitive moving-iron move- 
ment tuned to 50 c/s to prevent misoperation by 
ringing current or dialling surges. It is equipped 
with three hands, which move over a graduated 
scale, taking one step for each pulse of current 
received. Two of these hands indicate the total 
number of 2d. charge units used while the third 
indicates the number of units used on individual 
calls and can be set to zero after each call. 

* GRACE ” was designed and developed under 
the long-standing procedure for joint develop- 
ment between the Post Office and the leading 
manufacturers of telephone equipment in the 
United Kingdom—the Automatic Telephone and 
Electric Company, Ltd., The General Electric 
Company, Ltd.. Ericsson Telephones, Ltd. 
Siemens Edison Swan, Ltd.. and Standard Tele- 
phones and Cables, Ltd., The main contractor 
at Bristol was the Automatic Telephone and 
Electric Company, Ltd., but The General Electric 
Company, Ltd., supplied and _ installed the 
registers and translators for “GRACE.” Sub- 
scribers’ private meters have been developed in 
co-operation with Smith's Industrial Instruments, 
Ltd., and Ferranti, Ltd. 

It is planned to extend the subscriber trunk 
dialling to forty-six other towns in Great Britain 
by 1960. 


Fleet Replenishment Ship 


THE completion of another fast replenishment 
vessel—the R.F.A. ** Reliant—which sailed last 
month for the Far East after conversion, indicates 
the importance now attached to the ability of the 
Fleet to operate over longer periods independently 
of organised shore bases. Apart from tugs and 
salvage vessels, the Royal Fleet Auxiliary service 
comprises tankers and shore issuing vessels for 
the replenishment of warships at sea or in har- 
bour and is manned by Merchant Navy officers 
and seamen who, in the main, are engaged on 
normal Board of Trade articles. These ships 
fly the Blue Ensign, but are in a real sense part 
of the strength of the Fleet. Despite the limited 
amount of money allowed for new construction, 
the Admiralty has recently managed to build 
three fine 18-knot replenishment ships—vessels 
of 17,700 deadweight tons, with a fuel cargo 
carrying capacity of 15,000 tons. They are 


capable of discharging oil fuel to ships on either 
beam or astern while steaming at high speed, and 
are fitted with modern handling gear for trans- 
ferring food, stores, ammunition, oil, &c., by 
jacketing and derricks. Three more somewhat 
smaller and slower vessels have been or are 
being converted for use as fast supply ships 
The R.F.A. * Retainer” was the first of the 
latter to join the Fleet, followed last November 
by the ** Reliant.” 

The * Reliant,” formerly a carrier of grain 
from the Gulf of Mexico to the United Kingdom, 
has now sailed to take up her role as the Royal 
Navy's first air-stores issuing ship, capable of 
replenishing aircraft carriers at sea. She can 
steam for fifty days at 16 knots and carries over 
30,000 different kinds of aircraft spares and 
general naval stores, ranging from jin diameter 
washers to flight deck tractors weighing 2 tons 
Eventually, the vessel will carry about 40,000 
different patterns of stores and two civilian 
officers will be permanently at work on board 
her, maintaining store accounts and stock levels. 
Her six holds are fitted to make her the most 
modern travelling store room afloat. Any one 
of the thousands of different store items can be 
located by the civilian store officer and taken up 
on deck within a few minutes. The latest auto- 
matic tensioning winch on deck makes it prac- 
ticable for the “* Reliant” to transfer stores to 
aircraft carriers under almost any conditions of 
weather. She carries a complement of 110 
officers and men and is fully air-conditioned for 
service in the tropics. 


Tests on Light Alloy Stiffener 


Sections 
ON November 28, Mr. M. N. Parker and 
Mr. K. V. Taylor jointly presented a paper 
entitled “Tests on Light Alloy Stiffener 


Sections ** before the North East Coast Institu- 
tion of Engineers and Shipbuilders. 

rhe range of light alloy sections now available 
for marine purposes has been developed during 
the past ten years and to expedite this develop- 
ment in the initial stages, the British Shipbuilding 
Research Association undertook the testing of a 
series of stiffener sections consisting of 9in 
channels and bulb angles, each in a range of web 
thicknesses. Bars were extruded from both the 
shipbuilding alloys N.6 and H.30 and two kinds 
of test were carried out to determine their suit- 
ability for use in shipbuilding : structural tests 
at Glengarnock for which the sections were 
connected to plating with jin hot-driven alu- 
minium-alloy rivets and provided with various 
forms of end connection : and shipyard form- 
ing tests, at Alexander Stephen and Sons, Ltd., 
to determine the workability of the material. 

The Glengarnock test specimens were of I6ft 
span and loaded through the plating. The results 
show that within the elastic range the deflections 
and stresses were for practical purposes propor- 
tional to the inertias and section moduli re- 
spectively. In tests to destruction carried out on 
the bracketed specimens with load applied to the 
clear side of the plating so that the brackets were 
in compression, failures occurred in the stiffeners 
of N.6 alloy with the thinnest webs. In all the 
specimens in which light alloy angles were used 
to connect the brackets to the end structures of 
the machine, these were the first members to fail 
When these were replaced by steel connecting 
bars of the same scantlings, failure occurred at a 
higher load as the result of buckling of the 
brackets. 

The shipyard tests showed that all the sections 
were suitable for punching, joggling and bevel- 
ling ; the N.E.6 and H.E.30 bulb angles could be 
bent cold to a radius of about 6ft in a bar-bending 
machine, and the N.E.6 angle could be bent hot 
on the bending slabs to the same radius ; but 
cold bending of the H.E.30 material on the slabs 
was possible only when the curvature required 
was small. 
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Water-Cooled Power Cable 


DURING a recent press visit to the Woolwich 
and Blackheath works of Siemens Edison Swan, 
Ltd 
recent developments of the company’s 
These included an internally water-cooled power 
cable, stated to be capable of carrying over twice 
the current permissible in an ordinary solid 
copper conductor A section of the cable may 
be seen in Fig. 2. It a copper section of 
0-5 square inch, the conductors being supported 
on a central, closely-wound copper helix (here 
pulled out for the 
struction) 
a plastics sheath 


the visitors were able to see some of the 


products 


has 


sake of showing the con- 


The conductors are surrounded by 
backed by 


heavy polythene 


| a 


Fig. 1 


insulation which, in turn, is protected by glass 
fibre. Designed for an operating 
8kV to 1OkV, the cable can carry 850A without 
forced cooling but over 1600A if cooling water 
is circulated Pressure tests have shown the 
cable to withstand 200 Ib per square inch for a 
short time and 70 Ib per square inch for pro- 
tracted periods. In a demonstration which was 
given, a 100 yard length of cable carried the full 


voltage of 





Fig. 2—Water-cooled” cable : the} central spiral is 
pulled out to show the construction, but actually forms 
a closed helix 





Magnet ring for 450 MeV synchrotron of Glasgow University. The water- 
cooled coil is under the white cover plate; the terminals are visible at the top 
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rated current with a flow of coolant of | to 14 
gallons per minute, the water rising in tempera- 
ture from 15 deg. to 40 deg. Cent 

The water-cooled cable was developed for 
applications where space is at a premium, such 
as equipment for thermonuclear fusion work and 
nuclear research. Fig. | shows its application 
to the 300 MeV synchrotron for Glasgow Univer- 
sity, the rating of which is being increased to 
450 MeV. It is considered that there may be 
scope in power generation where capital savings 
might be achieved by reducing the size of plant 
for a given output. 

In a newly-assembled museum, the company 
is endeavouring to collect as many as possible of 
the surviving examples of early submarine cables, 
telegraph and telephone 
equipment, and incan- 
descent lamps, as well 
as documents relating to 
the founders of the 
parent enterprises. 

In the development 
of electronic telephone 
exchanges, work is 
continuing along two 
main lines, involving 
time-division and space- 
division switching, 
methods by which the 
number of available 
speech channels can be 
substantially increased 
Substantial savings in 


the size of the equip- 
ment and power con- 
sumption were made 
possible by miniaturisa- 
tion, printed circuits, 
and the use of tran- 
sistors in place of valves. 
One development which, 
it is stated, may have an 
important bearing on 
future trends is that of 
a wire-wound, helical, 
low-loss waveguide 
Such a waveguide, 
measuring about 2in in 
diameter, is stated to 
be capable of trans- 
mitting simultaneously 
on twenty — television, 
sixty visiphone, 10,000 telephone. 
data transmission channels 


and 20,000 


Jig Boring Machine 

FOLLOWING three years of successful operation 
of prototype machines in the makers’ works, 
Stanley Howard, Ltd., 73, Devon Street, Birming- 
ham, has now placed upon the market the 
“ Master Bar” jig boring machine we illustrate 
on this page. The machine has a 42in by 25in 
table with a longitudinal travel of 30in and a 
transverse travel of 18in. Its boring head slide 
has a vertical movement of 16in on the column 
and in it the spindle has a travel of 9in: the 
centre line of the spindle is 24in from the face 
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Longitudinal slide of jig boring machine showing master 
bar with micrometer and dial gauge setting equipment 


of the column. The boring head slide is so 
designed that the spindle axis is in line with the 
double vee slideways of the column to eliminate 


Bar * 


jig boring machine 


overhang and increase rigidity when the machine 
is in Operation. Vertical movements of the head 
are electrically driven through push button 
control and, as with the table slides, limit switches 
prevent over-travel. A vernier scale on the face 
of the head can be used for measurement pur- 
poses when adjusting the slide, and a fixed dial 
gauge working in conjunction with slip gauges 
can be used for spindle settings. 

The longitudinal and cross traverse movements 
of the table are effected by leadscrews driven by 
motors under the control of directional push 
buttons. The automatic measuring system used 
for work positioning is based upon * master 
bars *’ beneath each slide. These master bars 
have precision grooves machined across their 
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top faces at increments of lin and a slip roller 
gauge provided for each bar is a push fit in the 
grooves. The means of table setting can be 
followed by reference to our second illustration 
With a roller in an appropriate groove in its 
master bar the decimal setting of a length 's 
effected by adjusting a fixed micrometer drum at 
the end of the bar. 

A latch is set on each moving slide above the 
master bar, and when the table is being traversed 
to the predetermined position by depression of 
its directional button this latch comes into con- 
tact with the roller in the groove. The latch, 
through the roller, slides the master bar along a 
Short distance until a micro-switch in the lead- 
screw assembly is tripped. This switch stops 
the leadscrew motor and, at the end of a very 
short movement due to the inertia of the table 
a second micro-switch is actuated to apply a 
brake. At this stage of automatic setting the 
table is positioned to within 0:010in to 0-O015in 
of the required point. Final setting is accom- 
plished through the leadscrew handwheel with 
reference to a 0-000lin dial gauge. 

Spindle drive is from a Sturm hydraulic motor 
set enclosed in the base and column of the 
machine, and the drive is transmitted through a 
two-speed gearbox. With this arrangement 
there are provided two steplessly variable ranges 
of spindle speeds from 40 to 1800 r.p.m. and 40 
to 450 r.p.m. Four spindle feeds provide 
0-O0lin., 0-002in, 0-004in and O-OO8in travel 
per spindle revolution 

The makers have introduced an interesting 
method of location of the taper tool holder 
adaptor in the spindle nose ef this machine. The 
adaptor has a locating ring with three locating 
pegs equally spaced on a pitch circle diameter, 
one peg being larger than the others. Three com- 
plementary slots are machined round the spindle 
end and final locking of the adaptor is by a nose 
locking ring. With this arrangement the adaptor 
is always replaced in the same position in the 
spindle, and this ensures consistent accuracy In 
positioning. 


Aircraft Quality Filters 

Some details have been received from Palmer 
Aero Products, Ltd., of the filters of their manu- 
facture to the designs of Parmatic Engineering, 
Ltd., of Canada. Filters are available with 
numerous different media— sintered wire, sintered 
powder, felt, or paper—and the company offers 
a consultancy service to match particular require- 
ments : if necessary, filters beyond the normal 
performance ranges of 55 deg. to 200 deg. Cent. 





Hydraulic fluid filter with cleanable sintered bronze 
element straining to 5 microns 
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and 6000 Ib per square inch, can be made. 

We illustrate a typical Palmer-Parmatic filter, 
the high-pressure model D.1021, equivalent to 
the model 1140 used in the flying control system 
of the Avro * C.F.-100°° : it filters down to 5 
microns, with a pressure drop of 15 Ib per square 
inch at 7 gallons per minute. In the central 
passage immediately above the element can be 
seen the cut-off valve, which, closing when the 
bowl is removed and opening when it is replaced, 
avoids any spillage of liquid when dismantling. 
The hexagon head on the front of the filter in 
our illustration is loosened before the bowl is 
unscrewed, allowing the cut-off valve to rotate as 
the bowl is turned and open an air bleed : thus 
the bow! does not have to be forced off against 
atmospheric pressure. The bleed stays open 
until the bowl is tightened up again, allowing air 
in the top of the filter to be expelled. The by-pass 
relief valve, which opens at 80~ 20 Ib per square 
inch, is located at the top of the filter, and flow 
through it does not entrain the accumulated 
foreign matter : this valve has a knife-edge seal 
in which dirt cannot be trapped. The element 
shown is of sintered bronze and cleanable, but 
throw-away elements can be used. The casing is 
of aluminium alloy, and has been fatigue tested 
over 100,000 cycles, Olb to 3000 1b per square 
inch 

On low-pressure filters a bayonet fixing for the 
bowl is used : actuation of the locking lever also 
opens the air bleed. 


Portable Pump Set 


WE illustrate a pumping set now being made 
oy Goodyear Pumps, Ltd., Camborne. Cornwall. 
in which there is combined one of the firm’s 
positive displacement high-speed pumps, and a 
high-speed Petter air-cooled diesel engine. 

This set is designed to deliver 30 gallons per 
minute at 200ft head of water and is capable of 





Goodyear positive displacement pumping set with a 
Petter 5 b.h.p. air-cooled diesel engine. This pump 
delivers 30 g.p.m. against a head of 200ft 


suctions of up to 274in of mercury, whilst the 
pump is self-priming and can run for long 
periods ** on snore.” 

The 348 c.c. engine, a “P.C.1.” such as 
was described on page 911, June 14, 1957, 
develops 5 b.h.p. at 3000 r.p.m. and the 
pump is mounted to its cast bell housing 
by a carrier comprising an annular ring 
and a platform. The platform with its sup- 
ports is welded to the annular ring and the 
pump is mounted directly on to the platform. 
A wire mesh guard welded across the centre of 
the ring protects the flywheel fins, and allows 
ample air intake for cooling 

Drive is transmitted to the pump through a 
short shaft bolted to the engine flywheel, a 
high-torsional Spencer Moulton ** Jubo ™ flexible 
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coupling being incorporated in the shaft assembly 
to ensure smooth power transmission and com- 
pensate for any displacement or misalignment 

The engine is mounted on two lengths of 
machined }in plate which in turn are mounted on 
a channel sub-base. Between the sub-base and 
the plates are four Silentbloc ** Frustacon” anti- 
vibration rubber mountings This type of 
mounting enables the unit to be rested on any 
reasonably firm ground whilst in operation, and 
the total weight of the unit including the mount- 
ing ts 354 |b 


Sheet Thickness Calibrating Machine 


A SHEET thickness calibrator made by F. J 
Edwards, Ltd., 359-361, Euston Road, London, 
N.W.1, and illustrated below, is intended for the 
sorting of sheets up to }in thick into respective 
group thicknesses. Although specially intended 
for use with tinplate light sheet metal, the instru- 





Machine for sorting sheets up to 4in thick into thick- 
ness ranges 


ment is also suitable for use with steel, brass, 
aluminium, plastics, cardboard, paper, leather, 
&c., in sheet form. With this machine the sheets 
to be sorted are pulled through the hardened 
rollers by hand, and their thickness is registered 
on the dial above. It is stated that up to 1500 
sheets per hour can be handled in this way 

The standard instrument ts fitted with a plain 
dial and two adjustable gauges for sorting sheets 
into light, medium, and heavy categories, but 
models with calibrated dials, and suitable fos 
handling sheets thicker than 4in, can be sup- 
plied to special order. The distance from 
the thicknessing rollers to back of gap in the 
frame of the machine is |2}in 


Symposium on Shaft Sinking and 
Tunnelling 


THe Institution of Mining Engineers has organ- 
ised a symposium on shaft sinking and tunnelling 
to be held at Olympia, in London, from July 15 
to 17, 1959, coinciding with the exhibition of 
mining machinery. The council of the Institution 
points out that with the many developments in 
this field in recent years, the time is opportune 
for such a symposium. 

A preliminary indication has been given by 
the Institution of the papers to be presented at 
the symposium, which indicates that it will be 
international in character. Nineteen contribu- 
tions are listed, from eleven countries. Shaft 
sinking problems will be expounded in papers 
from nine countries, including two papers from 
South Africa and one from Germany, and also 
a paper on the freezing method from the U.S.S.R. 
The tunnelling papers will include a review of 
tunnelling on the Snowy Mountains hydro- 
electric development in Australia, and papers on 
tunnelling in the U S.A., Canada, Germany and 
France. Five papers are to be presented by 
British authors. They will deal with shaft 
sinking and tunnelling for the National Coal 
Board, and will include also a review of the 
cementation process 
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Industrial and Labour Notes 


Thames-side Industry 


The Ministry of Housing and Local 
Government announced last week that 
the Minister, Mr. Henry Brooke, had 
approved, with modifications. Part B of the 
Kent Development Plan, covering the north- 
eastern area of the county. Because of the 
heavy concentration of industry already in 
the Thames-side Town Map area, particularly 
to the north of the A2 trunk road, he has 
reduced the allocation of further land for in- 
dustry in the area. Requirements for the 
essential re-siting of industry already in the 
area, and for the known expansion of a few 
well-established industries necessarily tied to 
the district. have been taken into account. 
Applications to develop land which industrial 
concerns are holding in reserve for possible 
expansion will be considered on their merits 
in the light of the general industrial policy 
for the Town Map area. This area com- 
prises the boroughs of Bexley, Dartford, 
Erith and Gravesend, the urban districts of 
Crayford and Swanscombe, part of the urban 
district of Northfleet and part of the rural 
districts of Dartford and Strood. 

As a housing safeguard, within that part 
of the Thames-side Town Map area inside 
the Metropolitan Police district, a planning 
permission will not normally be given to 
change the use of residential property, still 
capable of being used for housing 

The line for the Swanley by-pass shown in 
the plan had been deleted, but the Minister 
emphasised that he had done this in the 
knowledge that an alternative route for this 
trunk road was under consideration by the 
Minister of Transport. 

Part A of the Kent Development Plan, 
relating to the the county, was 
approved last January. 


rest. of 


Census of Production 


After consultation with the Census of 
Production Advisory Committee the Board 
of Trade has issued a preliminary notice 
dealing with the census of production for 
1959, to be taken in 1960. This will be the 
first of a series of simple annual censuses 
for the years between the detailed census for 
1958 and the next detailed census. Two 
important changes concerning the informa- 
tion required, and the unit to which the 
returns will relate, will simplify the 1959 
census still further. The industries covered 
are contained in Orders Il-X VIII of the new 
edition of the Standard Industrial Classifica- 
tion, and consist of mining and quarrying, 
manufacturing, construction, and the gas, 
electricity and water supply industries. With 
the exception of those contributing to the 
Board of Trade’s quarterly inquiries into 
stocks and capital expenditure, returns will 
be required from all firms in this field 
employing twenty-five or more persons. 

The information required will be less than 
in any previous census and will cover only 
the total value of goods sold and work done, 
stocks and capital expenditure. The capital 
expenditure section will contain questions 
relating to the cost of land and existing 
buildings acquired, and the proceeds of land 
and buildings disposed of, in the year, and 
new building work. Particulars of employ- 
meni, wages and salaries, materials and fuel 
purchased, work given out and payments for 


transport will not be obtained in_ this 


census. Arrangements are being made, the 
Board states, for the Ministry of Labour and 
National Service to collect information 
about salaries, to replace that hitherto 
obtained in the census. 

In the great majority of cases, the return 
for 1959 will cover the entire business of the 
undertaking, including any activities which 
are ancillary to the main business, even when 
they are carried on by a separate company. 
but where, however, a holding company or 
group includes units engaged in diverse 
activities for which separate sets of accounts 
are kept, separate returns will be required. 
The Board of Trade says it will be glad to 
discuss the application of these principles 
with any firm wishing to settle the form of 
its return beforehand. Inquiries should be 


made to the Census Office. Lime Grove. 
Eastcote, Ruislip, Middlesex. 
Coal Production Plans 
The National Coal Board discussed 


with representatives of the National Union 
of Mineworkers in London last Wednesday 
its plan to reduce production in 1959. Ina 
Statement issued by the Board it is pointed 
out that the measures taken earlier this year 
to meet the fall in demand achieved thei 
objectives. Output has been cut by 9,000,000 
tons and the labour force by 20,000 men 
Costs and prices have been been kept steady. 
and redundancy has been avoided. On a 
turnover of nearly £1000 million. the loss for 
1958 will be under £10,000,000. But the 
fall in demand, the statement continues, has 
been sharper than expected, and with no sign 
of an early revival in industrial activity, 
stocks cannot continue to grow much more 
To meet this situation the Board proposes to 
cut Open-cast output by 3,000,000 tons. and 
deep mined output by about the same 
amount. The reduction in deep-mined out- 
put will be brought about by the planned 
closure in 1959 of thirty-six pits (in addition 
to the dozen or so due to close for exhaustion). 
Between 12,000 and 13.000 men work in 
these pits, but it is thought that less than 
one-third may have to leave the industry 
permanently. The Board proposes, with the 
Minister of Power's agreement, to cut open- 
cast production by 20 to 25 per cent, in spite 
of the fact that opencast mining is highly 
profitable and yields a great proportion of 
large coal. 

By the end of this year the Board expects 
to have sold about 205 million tons of coal, 
whilst Output is expected to come out at 
about 215 million tons. Unsold stocks at 
the end of the year are likely to total 
19,000,000 tons. Even with the proposed 
reduced production next year, there may 
have to be some. stocking, perhaps of 
3,000,000 tons. At each of the thirty-six 
pits which are to be closed, there will be full 
consultation with the unions, and those 
men for whom no work can eventually be 
found will qualify for benefit under the 
compensation for redundancy agreement 


British Metal Sinterings Association 
The formation of the British Metal 
Sinterings Association was announced at a 
press conference held at the Federation of 


British Industries’ London offices on Dec- 
ember 4. Founder members of the Associa- 
tion are: Bound Brook Bearings, Ltd.. 


The Manganese Bronze and Brass Company, 


Ltd., Metal and Plastic Components, Ltd.. 
The Morgan Crucible Company, Ltd., John 
Rigby and Sons, Ltd., Sintered Metal 
Components (Chard), Ltd., and Sintered 
Products, Ltd. The secretaries are Peat, 
Marwick, Mitchell and Co.. Beaufort 
House, Newhall Street, Birmingham, 3. Mr. 
E. Robson, managing director of The Man- 
ganese Bronze and Brass Company. Ltd., is 
the association’s first chairman. 

The aim of the association is to place at 
the service of industry the combined experi- 
ence of its members, and inquiries received 
by the secretaries will be passed on to all the 
member firms, thus ensuring that the firm 
with the most experience in a particular field 
will have the opportunity of putting forward 
the best solution to a problem in that field. 
An illustrated brochure has been produced 
containing sections dealing with the metal 
sintering process, the advantages of metal 
sintering, tolerances, design considerations, 
toolmaking, lubrication and protection, and 
some typical physical properties. Copies 
may be obtained from the Association 


secretaries. 


The Problem of Wages 

The Henry Spurrier Memorial Lecture 
to the Institute of Transport entitled ** The 
Problem of Wages.’ was delivered last 
Monday by Mr. E. R. L. Fitzpayne. 
M.1.Mech.E., M.1.E.E. In it Mr. Fitzpayne 
referred to some wage settlements made in 
the current year. The essence of Govern- 
ment policy during 1958, he said, had been 
to keep wage increases in step with pro- 
duction, but productivity must be viewed 
from a national basis, and the decision of the 
Electricity Authorities to grant an increase 
of 8s. 3d. per week because of increased 
productivity in their industry was question- 
able and undoubtedly had an unfortunate 
effect on other wage negotiations. Govern- 
ment warnings on the danger of wage increases 
did not deter the unions from lodging their 
claims, Mr. Fitzpayne continued, and one of 
the first to be submitted was with the London 
Transport Executive for a wage increase of 
25s. per week. There was no justification, on 
price movements during the previous twelve 
months, for such a claim, he stated. Mean- 
while, the majority of the railway wages 


tribunal decided that it could not recom- 
mend an increase this year for railway 
workers, and it did appear that a major 


industrial strike was imminent. 

Early in May the union rejected London 
[ransport’s offer to grant 8s. 6d. per week 
to the central busmen and to review the 
wages of the country busmen in the autumn, 
and a London bus strike took place. In the 
interval a railway settlement of a 3} per cent 
increase with a promised review in_ the 
autumn had been effected, and prior to the 
strike London Transport had promised to 
bring forward its review of the wages of 
the country busmen from the autumn to the 
summer, but this, said Mr. Fitzpayne, was 
of no avail. Whilst the strike had a disas- 
trous effect on London Transport, it probably 
assisted in slowing down the wage inflation 
in other industries. 

It was too early to express an opinion on the 
effectiveness of Government policy in 1958, 
Mr. Fitzpayne said, but the evidence did 
indicate that wage increases had been at 
such a level as not seriously to affect the price 
level as indicated by the cost-of-living index. 
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Stornorrfors Power Station 


{fter a construction period of five years, the first set at Stornorrfors Power 

Station, on the Ume river in Northern Sweden, came into service on October | 
/ 

This will be followed by two further sets, in January and May of next vear, bringing 


~ 


the installed capacity to 375M W, and provision has been made for a fourth set of 

the same size to be installed when additional catchment regulations permit it 

Besides being the largest hydro-electric station in Sweden the plant, which is 

entirely underground, is of interest because of the extensive excavations carried 

out, in particular for the machine hall and the tailrace The cost of £36 pei 

installed kilowatt is stated to be about one-third of the cost for similar installations 
elsewhere in Western Europe 


N October |, the first set of Stornorrfors power HYDROLOGY 


or ecg gece eg hoe ice. nee pe om Water at Stornorrfors is derived from a catch- 
struction OF Which Degan in 1755, IS SWECeNS ment area of 26,500 square kilometres (Fig. 1) 
largest, its three Francis sets being designed fora This includes the systems of the Ume Aly with 
nominal output of 375MW. The second generator | ake Storuman. and of the Vindelilven. with 
set will begin to operate next January, and the em nage poplin, 

~«e 9 a ee nnn nd .~ power stations at Harrsele, Lycksele, Sorsele and 
third in May; there is room, however, for Tun. Storuman. the largest of the lakes. is 
installing a eee which would cela the situated some 200km above Stornorrfors It 
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spranget, the second largest hydro-electric etres, and its regulation was practically com- 
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pleted at the time the power station was com- 
missioned. Additional regulations are com- 
templated above this lake and on the Juktan 
river which will increase the total storage to 
4200 million cubic metres. Future regulations 
of the tributary Vindelalven have also been 
considered. 

Flow conditions at Stornorrfors are as fol- 
lows, figures in parentheses being for a storage of 
1390 million cubic metres. Exceptional high 
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Fig. 1—Catchment area of Stornorrfors includes the 
rivers Ume Aly and Vindelalven with their tri- 
butaries, covering an area of 26,500 square kilometres. 
Storage capacity of 1390 million cubic metres may 

later be increased to 4200 million cubic metres 


station in the country, completed in 1951, has 
three sets with an installed capacity of 350MW. 

Stornorrfors is utilising the last, about 15km 
long, section of rapids of the river Ume in 
Northern Sweden, not far from where this river 
reaches the Gulf of Bothnia. These falls were 
already partially exploited by the stations 
Norrfors, Klabb6le and Baggb6le, of which the 
largest, Norrfors. dated from 1928 and had an 
installed capacity of 26MW. These three 
stations were discontinued when the new plant 
was put into operation. 
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Fig. 3—Stornorrfors power station spillways with 21m Taintor gates. 
out with sliding shuttering 
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high water flow 1800 (1450), and mean water 
flow 442 (442) cumecs, while in a normal winter, 
the average is 236 (295) cumecs, and in a dry 
winter, 155 (185) cumecs 

As far as flow is concerned, the Ume river ts 
Sweden's second largest river, being surpassed 
only by the Gotaidlven in south-west Sweden 
with a mean flow of 575 cumecs 


DAMS 


Ten earlier dams, designed to protect some of 
the low-lying sections of the storage area from 
floods during the spring, had to be rebuilt to 
conform to the increase in average level. Some 
3km above the station, the falls are impounded 
by three dams (Fig. 2). One comprises a 57m 
wide spillway (Fig. 3) with two 21m wide segment 
gates and one |I5m wide vertical sector gate to 
accommodate logging. In addition, there is a 
21m wide emergency opening which Is sealed by 
a concrete wall which can be blasted open during 
a severe flood. At all the openings the depth of 
water over the sill is 9°4m while the normal 
discharge capacity is 2. 1200+ 1 « 800— 3200 
cumecs. This can be increased to 4200 cumecs 
by utilising the emergency opening as well 

On the left, a 100m long by 19m high buttress 
dam adjoins the spillway followed by connecting 
dams on either side. These are rockfill struc 
tures totalling 525m in length and measuring Sm 
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Fig. 2—General layout of Stornorrfors power station 


in width at the crest. Their maximum height ts 
13m and they contain 45,000 cubic metres of fill 
At Tvaron, there is a 230m long, 50,000 cubic 
metres rockfill dam, 18m high and Sm wide at 
the crest, while at Tvaran, a 25m high dam of 
5m width at the crest extends over 220m and 
has a volume of 170,000 cubic metres. 

In order to prevent the old river bed from 
drying up completely at certain times of the year, 
it is planned to construct a number of small 
dams so as always to retain some water. 





The buttress dam was carried 








Continental Section ; 




















H | ENGINEER 
- EAD R CANA > — 
HEAD RACE CANAL . *, 
+100 HWL 750 iad ™, +100 
" ce a ‘ 4 
@ + 50 tare a — / — * 50 
ss . 8 ors waa, >, “ TOROER, — oz 
= ‘ ROOT "ie ee ea ee i 
50 We 1- 50 
DISCHARGE TUNNEL rmern 
00 + n 4 — —_- = — ee | 100 
0 10 20 30 40 50 60 0 
SCALE KILOMETRES 
HEAD RACE CANAL. HEAD RACE CANAL DISCHARGE DISCHARGE 
ROCK SECTION (EARTH SECTION) TUNNEL. CANAL. 
n= - 
ma nog pe . — Hi 
< D ae x - TT ——— or 
‘ f eee ft "“incccneat™ 
0 50 100 
SCALE METRES 
Fig. 4—Longitudinal section through Stornorrfors power Station 
~» 
) 
Ww uf TA 
Yj a 
EGMENT GA 
F 
f 
| & 
i | MACHIP 
HALL TRANSFORMER 
| HALL 
| \ ¥ 
j . I a 
é a ids 
soe 4 GATE SHAFT 
. —" DISCHARGE TUNNEL 
CROSS SECTION OF 
DISCHARGE TUNNEL 
AREA,390 SQ. METRES 
LENGTH, 3950 METRES 
ENTRANCE TUNNEL 
f # 5S 7 
a - 
ne U aH 
age ——— ee 
Q K SCALE METRES 
PENSTOCKS 
re: DISCHARGE TUNNE! 
5 f 
o 4 Syd . sia 
aad SURGE BASIN 
FORMER 
hig. S—Vertical and horizontal sections of the power station 


big. 6—The 


four draught tubes run from the 





Note the smooth rock faces 


discharge tunnel. 
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POWER STATION 


A longitudinal section of the power station Is 
illustrated in Fig. 4. The head race has a total 
length of 2400m, and its construction involved 
the excavation of a total of 1,300,000 cubic 
metres of earth at the ends and 600,000 cubic 
metres of rock in the middle. The large entrance 
section of 1350 square metres is designed to 
limit the speed of flow and permit an early 
freezing over. The rocky part has a section of 
410 square metres. A concrete arch bridge of 
49m span carries the highway across the canal, 
some 500m upstream from the intakes in the 
beginning of a 5-7km long log flume which 
empties into the discharge canal; this runs 
about 12 cubic metres per second of water and 
has a capacity of 25,000 logs per hour 

Three separate channels, under an overhang 
of granite rock, admit the water to the intakes 
which are equipped with quick-acting Taintor 
The three vertical penstocks are 8m in 

and have a lining backed by 


gates 
diameter 
grouting 
In common with a large proportion of Swedish 
hydro power stations, Stornorrfors is entirely 
excavated from the rock It is believed to 
constitute the largest excavation in the world 
other than certain underground transport sys- 


Steel 





Fig. 7—The machine hall under construction, showing 

three turbine pits in the foreground. One of the 

generators being assembled at the back was later 
placed in position by the two travelling cranes 


tems. A sectional elevation and plan may be 
seen in our tllustration (Fig. 5) which shows the 
underground intakes, penstocks, machine hall, 
draught tubes and discharge tunnel, transformer 
hall, gate shafts, and adits. One of the principal 
advantages of underground construction is that 
work can be continued right through the six 
winter months when temperatures for a pro- 
longed period may be down to — 20 deg. Cent 
( -4 deg. Fah.) or even lower 

Large underground power stations were 
rendered economically attractive by the develop- 
ment of the so-called ‘* Swedish” tunnelling 
method by the firms Atlas Copco AB and 
Sandvikens Jernverks AB, in co-operation with 
their customers. In the excellent granite rock at 
Stornorrfors, a remarkable performance was 
achieved, both with regard to the size of the main 
cavities and the speed of their construction. 
Originally, the tailrace had been projected as two 
separate tunnels, but eventually it was decided 
that it would be cheaper to construct a single 
large tunnel. With a length of 3950m, a height 
of 26°5m and a cross section throughout of 
390 square metres, this tunnel required the 


excavation of 1,540,000 cubic metres of rock 
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Fig. 8—Assembly of the turbine runner. 


The hub is being lowered on to 


the blade assembly prior to welding 


(Fig. 6). A surge basin, parallel with and con- 
nected to the discharge tunnel, has been con- 
structed immediately downstream of the draught 
tubes. On leaving the tunnel, the water is returned 
to the river by means of a 500m long canal with 
a width at the bottom of 44m and an effective 
cross section at Q 600 cumecs of 520 square 
metres. This canal is principally an earth 
structure and involved the excavation of 410,000 
cubic metres of earth and 115,000 cubic metres 


Figs. 





10 and 11—(Left) Trimming the rock face of the discharge tunnel. 
two 12-00 by 24in tyres. The wheel base can be extended by moving the two front wheels. 


of rock. Downstream of the canal, the river was 
dredged at three points (Tvattar Hallan, Backen 
and Ytterhiskeforsen) where about 670,000 
cubic metres of sand and gravel were removed. 
The construction of the discharge tunnel was 
begun from the two ends, and from a shaft sunk 
near the midpoint, so that four faces were 
worked at the same time. First a top heading 
was excavated over the entire length by a gang 
of twenty-two drillers and a foreman at each of 
the working faces, 
using steel scaffolds with 
platforms at three 
levels. Millisecond delay 
blasting removed 1100 
cubic metres of rock at a 
time, which was loaded 
by heavy power shovels 
on to 14- and 20-ton 
dumper trucks. For the 
subsequent bench drill- 
ing jumbos mounting 
twelve drills each were 
employed, each drill 


Fig. 9—Fabrication of a head cover for one of the Francis turbines. 


On 
the left may be seen a stayring 


being equipped with a motor-driven chain feed. 
A set of holes was drilled to a depth of 8m, then 
the jumbo was advanced by 1-6m and another 
row was drilled, until a pattern of five rows had 
been completed. The holes were then charged, the 
jumbo was withdrawn, and the charges were 
fired. By using centralised drill lubrication for 
each group of six drills, drill life, it is stated, could 
be prolonged from a few hundred metres to 
some 3000m. Following the driving of the 
tunnel, the rockfaces had to be trimmed smooth 
to reduce flow resistance This work was 
greatly aided by the use of mobile stages, shown 
in Fig. 10, which had been specially designed by 
the State Power Board. 


HAL! 


The machine station (Fig. 7) is completely 
excavated from the solid rock, and access is 
obtained both to it and the transformer hall by 
a slightly sloping adit tunnel, as well as a lift. 
Provision has been made for the erection of a 
fourth generator set at a later date, when further 
regulation of the river has been carried out. 


MACHINE 





Each of the special mobile scaffolds rests on three steerable swing axles fitted with 
The upper boom can be raised through 160 deg., giving a 


working range of 10ft to 85ft above floor level. A 52 h.p. diesel-electric set supplies power for driving and steering, and compressed air and water for drilling 


and trimming. Control of the position of the stage is from the stage itself or from the vehicle. 


(Right) Stator frame being turned 
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Fig. 12—Machining of generator spider 


Maximum discharge of 600 cumecs is achieved 
with upstream water at 75m above sea level and 
the tailrace at 0-5m above sea level, giving a 
gross head of 74-5m. With water storage of 
1390 million cubic metres, output in the mean 
year is 1950 GWh (10° units), and with a 
storage of 2840 million cubic metres, this rises 
to 2100 GWh. 

The turbines are vertical, single-runner, Francis 
turbines. Our illustration (Fig. 8) shows one of 
the runners under construction. It has a dia- 
meter of 5m and weight of 67 tonnes ; never- 
theless, in spite of the large size and weight, it 
was possible to avoid a split design, as sea 
transport from the maker’s works was available 
The material was stainless steel, and although a 
single casting would have been possible, it was 
preferred to cast blades and hub separately and 
to assemble them by welding after the blades 
had been machined, which gave greater accuracy 
and a better surface finish. 








Fig. 13—One of the single-phase transformers with 

two 18kV, 100MVA primary windings and a secondary 

output of 200MVA, 389 V 3kV. Oil cooling is by 
forced convection, two oil coolers being built-on 


Because the owner had specified martensitic 
cast steel, a special procedure of welding and 
heat treatment had to be adopted. For reasons 
of lightness and homogeneity, the stayrings and 
head covers (Fig. 9) and other turbine parts, 
were fabricated from steel. For the main guide 
bearings, a self-lubricated design was employed. 

The turbines were manufactured at the works 
of Nydqvist and Holm (NOHAB) at Trollhattan 
on the GOta river, and were shipped to Holm- 
sund on the Baltic from where they were trans- 
ported to the site on heavy trailers. 

The directly-coupled three-phase generators 
were made by Asea of Vasteras. Each its laid 
out for ISOMVA at 18kV, 50 c/s, 125 r.p.m. 
Special problems arose on account of the 
great weight of these units which amounted 
to 925 tonnes. The rotor measures 9-75m in 
diameter, and has a spider (seen in Fig. 12) 
constructed of four bolted-up sections which 
carry the armature which consists of 14,000 
plates. For lowering this large mass of 450 
tonnes into the turbine pit, the load had to be 
spread over two travelling cranes. Fig. II 
shows the machining of one of the stator frames. 

It is of some interest to compare the alternators 
with the equipment designed about ten years ago 
for Harspranget (commissioned 1951) and Ligga 
(designed ca, 1951). At Harspranget, three 
Asea generators of IOSMVA at 167 r.p.m. were 
installed. The rotors of these sets weigh, with 
shaft, 465 tonnes, compared with 515 tonnes at 
Stornorrfors, although the output of the latter 
equipment is 50 per cent higher. This achieve- 
ment was possible largely by a reduction in the 
transient reactance. 

There are two main busbars, one for Nos. | 
and 3 generators, the other for No. 2 and, 
presumably for the future No. 4. These busbars 
feed the separate primaries of a group of three 
Asea single-phase transformers laid out for 
600MVA, I8kV/(380/y3)kV (Fig. 13). \ 
fourth similar transformer is installed as a 
standby. Each transformer weighs 225 tonnes, 

The 18kV switchgear comprises 3-pole gener- 
ator circuit breakers rated at SOSOA, 2000MVA 
and 2-pole transformer circuit breakers rated at 
6000A and 1800MVA. These are compressed 
air breakers made by Brown, Boveri. The station 
feeds into the Swedish 380kV_ supergrid. 
Quantities of materials are listed below. 


Materials and Quantities at the Construction of 
Stornorrfors Power Station 


Concrete 

Cement 
Reinforcement steel 
Structural steel 
Shultering 

Earth excavation 
Rock excavation 





80,000 square metres 
2,450,000 cubic metres 
2,600,000 cubic metres 


Dec. 12, 1958 


European Nuclear Research in 
Norway 


On June 11, representatives of a number of 
European countries and Euratom concluded an 
agreement for the joint operation of Norway’s 
1OMW_~ Halden’ experimental boiling water 
reactor. Austria, Denmark, the Euratom Com- 
mission, A.B. Atomenergi of Sweden, Switzer- 
land and the United Kingdom Atomic Energy 
Authority agreed to join with the Norwegian 
Institut for Atomenergi—the builders and 
owners of the reactor—in carrying out a joint 
programme of research and experiments over a 
three-year period beginning July 1, 1958. This 
agreement is subject to the necessary funds being 
made available by the appropriate authorities. 

The reactor, situated 120km south of Oslo, is 
the only boiling water reactor in Europe and the 
first heavy water boiling reactor in the world. 
A budget of the order of 4,000,000 dollars is 
envisaged for the joint programme, designed to 
study the scientific and technical problems 
related to this reactor design. An International 
Committee will approve the joint programme 
and a Technical Group will supervise its execu- 
tion. The Norwegian Institute will carry out the 
programme with a staff recruited from the parti- 
cipants. Representatives of the United States 
Government also took part in the discussions 
leading to the Agreement, and have offered 
American collaboration in the joint programme, 
with specialists and the exchange of information. 


Optical Goniometer 


A goniometer designed in particular for the 
accurate setting of universal milling heads or 
machine tool supports, is being put on the 
market by Gebr. Miller G.m.b.H., of Innsbruck. 
The instrument, which is shown in the accom- 
panying illustration, is fitted to the milling spindle 
in place of the cutter by means. of a standard 
morse or ISA taper (equipped with a push-off 
nut for removing the instrument again), and can 





Goniometer for setting the angle of universal milling 


heads. The instrument is fitted to the auxiliary 
spindle, the scale being read by means of a graduated 
eyepiece 


be swivelled about the spindle axis and clamped 
at any angle by an eccentric. Three centring 
screws allow the instrument to be set accurately 
on the spindle axis. The head, which carries a 
precision level, can be swivelled through | 90 
deg., readings being taken by means of a 
50 microscope with graduated eyepiece. It is 
stated that settings to 0-003 deg. can be made 
In order to check the parallelism of the milling 
head and the dial, the instrument is provided 
with a telescope of 20x magnification. 
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National Metal Congress and 
Exposition 


No. 


BY OUR AMERICAN EDITOR 


HE Fortieth National Metal Congress and 

Exposition was held in Cleveland, Ohio, 
from October 27 to 31. As in previous years, it 
was sponsored by the American Society for 
Metals, the Institute of Metals Division of the 
American Institute of Mining, Metallurgical and 
Petroleum Engineers, and the Society tor Non- 
Destructive Testing. About 400 companies 
engaged in either the production, treatment or 
fabrication of metals, gave displays and demon- 
strations of their products or services at the 
exhibition, which was held at the Cleveland 
Public Auditorium. Over the years, the Metal 
Show has continued to become ever broader in 
its coverage of the metals and metal working 
field, and gone are the days when it was concerned 
mainly with the heat-treatment of steels. This 
year there was again a strong accent on the 
fabrication and application of some of the more 
recently developed metals, such as_ beryllium, 
molybdenum, zirconium, columbium and tanta- 
lum. Among the trends to be noticed at the 
Metal Show were an increasing number of 
powder metallurgical products and processes ; 
greater uses of ultrasonic techniques in the fields 
of non-destructive testing, metal cleaning and 
metal joining; an accent on “ automation” 
applied to a variety of metal processing plant ; 
and a growing popularity of vacuum melting 
furnaces and other vacuum processing equip- 
ment. 

As part of this year’s Congress, the American 
Society for Metals sponsored a seminar on 
‘Magnetic Properties and Alloys,” with a 
special address by Dr. G. W. Rathenau of the 
University of Amsterdam on * Time Effects in 
Magnetisation.”” Another major event was a 
special A.S.M. three-day “ Seminar on Residual 
Stresses,” held at the Wade Park Manor, under 
the leadership of Professor Richard Weck, of 
Cambridge University. Also held this year was 
the first of the ** William Park Woodside Panel 
Conferences.”” Honouring the memory of an 
A.S.M. founder-member, these conferences are 
emphasising practical problems and techniques, 
including the revolutionary new explosive form- 
ing and chipless machining processes. 

At the annual banquet, the A.S.M. Gold Medal 
was presented to Dr. Albert J. Phillips, vice- 
president and director of research of the American 
Smelting and Refining Company ; the A.S.M. 
Medal for the Advancement of Research to 
Crawford H. Greenewalt, president of the 
E. I. DuPont de Nemours Company ; and the 
Albert Sauveur Achievement Award to William 
G. Pfann, physical metallurgist at the Bell 
Telephone Laboratories. Also at the banquet, 
Ernest E. Thum, editor-in-chief of the A.S.M. 
journal, Metal Progress, was made an Honorary 
Member of the Society. At the annual Awards 
Luncheon the speaker was Kenneth Headlam- 
Morley, secretary of the Iron and Steel Institute, 
whose topic was ** An Englishman Looks at the 
American Steel Industry.” Awards at the 
luncheon presented by the A.S.M. included the 
Henry Marion Howe Award to Dr. George 
Gerard, assistant director of the New York 
University College of Engineering, and Ralph 
Papirno, research scientist in the N.Y.U. College 
of Engineering. 


1958 GREGORY AWARD 


At the Awards Luncheon, the 1500-dollar 
Gregory Award, for contribution to the develop- 
ment of electric arc stud welding, was conferred 
upon Dr. J. C. Chapman, of the Civil Engineering 
Department, Imperial College of Science and 
Technology, for his paper on ** The Application 
of Stud Welding to Vibrating Wire Strain 
Gauges.”’ This type of strain gauge has been 


used in several different forms and has a reputa- 


tion for its long-term stability and reliability. 
The gauge makes use of the variation with 
tension of the natural frequency of vibration of a 
taut wire. The wire is “ plucked *’ by means of 
an electromagnet and the same magnet then acts 
as a pick-up to signal the free vibration of the 
wire to an oscilloscope. A known variable 
frequency can then be matched against that of the 
strain gauge wire, and the change of strain in the 
structure to which the wire is attached can thus 
be interred. In principle, therefore, the gauge is 
simple and reliable. In practice, the difhiculty is 
to attach the taut wire to the structure in such a 
way that the strain in the structure is faithfully 
transferred to the wire. There must be no 
relative movement between the wire anchorages 
and the structure, even when the strain in the 
structure fluctuates and perhaps alternates 
between tension and compression. An anchorage 
movement of one-thousandth of an inch, on a 
6in gauge length, would talsely indicate a stress 
change of more than 2 tons per square inch. 

A gauge had been described by R. J. Mainstone, 
in which the wire is anchored by posts which are 
screwed to the structure. The disadvantages of 
this design are: (1) The screwed-in posts may 
change their setting slightly as the structure is 
Strained. Furthermore, the effective gauge 
length may vary trom gauge to gauge. (2) The 
structure must be drilled and tapped. This is a 
tedious operation and may be structurally 
undesirable in some cases. (3) Owing to the 
dithiculty of drilling and tapping holes in the 
structure, the magnet is fixed internally to the 
gauge cover, which itself is fixed only by small 
screws. The distance between the wire and 
magnet is theretore only roughly determined, 
and also the cover is liable to be dislodged during 
construction. It appeared that these short- 
comings of an otherwise excellent gauge could be 
overcome by stud welding. The wire could be 
anchored to robust studs which would then be 
monolithic with the structure ; the studs could 
be correctly oriented without difficulty. The 
magnet assembly could be mounted from 
threaded studs below the wire, so that the 
clearance between wire and magnet could be 
easily and exactly adjusted. Finally, the gauge 
cover could be robust and fixed by studs of 
compatible strength. Each array of six studs 
could be quickly and accurately placed by means 
of single template. As the gauges were required 
in the first instance for an investigation on a 
building designed compositely with welded stud 
shear connectors—the first project of this kind 
in Great Britain—it seemed appropriate that 
welded studs should also be used for the gauges, 

As illustrated on page 640, THE ENGINEER, 
October 24, 1958, the gauge posts are 
sin studs, I#in long. A }in slot is milled to 
accommodate a 4in by jin bar to which pressure 
is applied by an Allen screw. By this means the 
wire is clamped between the bar and the bottom 
of the slot. An external lock nut is provided to 
prevent spreading of the slot by the Allen screw, 
whilst at the same time locking the screw and bar. 
The slotted studs enable a special wire straining 
device to be used in which the wire is correctly 
tensioned in a frame and then placed between the 
slots. The wire can then be clamped, using 
constant torque spanners, and finally snipped 
at its ends to release it from the straining frame. 
Since the pressure is applied concentrically to 
the clamping bar, the wire is uniformly clamped 
across the whole diameter of the stud, so that 
the free length of the wire is precisely defined. 
The gauge posts are correctly aligned with the 
welding gun by a tongue within the chuck which 
locates in the slot in the post. As shown in 
Fig. 1, the gun is aligned with the template by 
locating the tripod studs in holes in the template, 
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the chuck having previously been oriented by 
inserting the tongue in the slot of a dummy post 
with surrounding holes. The electromagnet is 
mounted by jin studs and the cover is fixed by 
sin studs. By using the same template for locat- 
ing the six studs, the positions of the electro- 
magnet and the gauge cover are correctly fixed 
in relation to the wire. The “ Nelson” stud 


welding equipment used was type E/3D with 
rectifier type TRF 6. 


on - 


Fig. 1—Template used in the placing of the studs 


The cast iron cover has a compartment which 
enables the armoured cable to be connected to 
the leads from the electromagnet after the cover 
has been fixed and sealed. A rubber gasket is 
provided between the gauge cover and the 
structure ; this serves both to seal the cover and 
to isolate it structurally from the component to 
which it is attached. For the same reasons 
there are also rubber washers beneath the cover 
fixing nuts, and rubber grommets around the 
fixing studs. 

It was desired to record the complete strain 
history of the steel frame members which were 
to be instrumented, and the gauges were therefore 
fixed to the members before erection. Owing to 
the congestion of the building site, the steelwork 
was available for instrumentation for only a 
short period before erection ; as only two tech- 
nicians were available for gauge fixing it was 
essential that the gauges should be capable of 
very rapid adjustment and assembly. The 
experience of investigators using other gauge 
designs was not encouraging in this respect, 
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Fig. 2—Variation of tensile strength with tempera- 
ture for hot-pressed and hot-rolled beryllium 


assembly rates of three or four gauges per day 
being mentioned where there was little experience 
of the idiosyncrasies of the gauge. Owing to late 
delivery of electrical components, the assembly of 
the stud-welded gauge had not been rehearsed 
before the arrival of the steelwork on site. 
Furthermore, to meet the construction schedule 
the first batch of forty-two gauges had to be stud- 
welded, adjusted, and completely assembled in 
two days. This task was completed on time, as 
were the later stages of gauging. Over 100 
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gauges were fixed to the steelwork before erec- 
tion, and ail were operative after the completion 
of the structure. 


BRUSH BERYLLIUM COMPANY 


Many interesting industrial components made 
of pure beryllium were exhibited by the Brush 
Beryilitum Company, of Cieveland, Ohio. This 
firm is now the major producer of the metal in 
America, both tor Government and civilian 
applications. Already betore the last war, it 
became apparent that unalloyed beryllium had 
an unexceued combination of physical and 
mechanical properties. However, its large-scale 
use depended on two factors : the economical 
reduction of the metal from its principal ore, 
bery! ; and the preparation of the metal in a 
form that would permit maximum realisation of 
its excellent mechanical and physical properties. 

Metal reduction is accomplished to-day by 
various processes developed by the firm. Im- 
purity removal steps are performed in the forma- 
tion of beryllium hydroxide and the subsequent 
conversion to ammonium-beryllium-fluoride. 
After this high purity fluoride is thermally 
reduced to beryilium fluoride, magnesium reduc- 
tion isolates beryllium metal, which is treated by 
vacuum casting to remove residual fluorides and 
magnesium. The vacuum casting technique, 
used primarily for the final removal of volatile 
impurities, has not yet been successfully devel- 
oped as a source of metal suitable for machining, 
roiling, forging and extrusion. Large crystal 
size, shrinkage Cavities and pipe, and the ani- 
sotropic nature of the beryllium crystal limit the 
mechanical properties and workability of the 
cast metal. Continuing research into methods 
of casting pure beryilium will undoubtedly 
result in improved and practical techniques. 

[he recent American developments in the use 
of beryllium metal and the determination of its 
excellent engineering properties are due largely 
to the production of improved beryllium by the 
“QMV" process developed and patented by 
the Brush Beryllium Company. The process 
uses high-purity vacuum-cast beryllium ingots 
as the starting material. The ingots are mechan- 
ically reduced to chips, then attritioned to form 
a carefully graded powder. The powder, pro- 
tected against contamination throughout the 
processing, is hot-pressed under vacuum, and 
sintered to form a solid high-density block which 
becomes the basis for further fabrication. These 
hot-pressed shapes, up to 6Sin in diameter, are 
machined, rolled, extruded and forged to form 
beryllium components as required. All methods 
of tabrication are being used on an experimental 
basis, and many are in production. 

Present casting methods produce a metal with 
an ultimate tensile strength of only 25,000 Ib per 
square inch, while sintered “‘QMV™ metal has 
an average ultimate tensile strength of 45,000 Ib 
per square inch and greatly improved ductility. 
[he hot-working of ** QMV™ beryllium further 
improves the tensile value to a 75,000-125,000 Ib 
per square inch range. Fig. 2 shows the variation 
of ultimate tensile strength with temperature for 
hot-pressed and hot-rolied beryllium. The most 
notable recent contributions to beryllium tech- 
nology have been the improvements in strength 
and ductility due to the use of the “*QMV” 
process, and later to the development of hot 
working techniques for rolling and extrusion. 

When ultimate tensile strength is divided by 
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Fig. 3—Variation of strength-to-weight ratio with temperature for beryllium 
and various structural material 
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the specific gravity of a material, it is possible to 
obtain a more accurate evaluation of the useful- 
ness of the material compared with * com- 
petitive “’ metals. This is particularly valuable 
in the design of high-speed airborne devices and 
rapidly moving components, where economy of 
motive force and dimensional stability are 
important. As shown in Fig. 3, wrought 
**QMV ” beryllium has the highest strength-to- 
weight ratio of the commonly used structural 
materials. Beryllium maintains this superiority 
at temperatures up to 1200 deg. Fah. 

Stiffness is an important factor in airframe 
design, where structural members are reduced 
in thickness to save weight. With a high 
degree of stiffness, the frequency of vibrations 
produced by deflections may be increased 
well above critical limits for the design and 
material used. Rigidity rather than strength ts 
the prime design consideration for many aircraft 
structural components. Using most high- 
strength design materials, this emphasis on 
rigidity results in an overweight section, with 
higher strength than required. Ihe high modulus 
of elasticity of beryllium (44-0 x 10°) makes the 
design of light weight rigid components practical. 
Solid beryllium components are superior to most 
*“ honeycomb ”’ structures in stiffness-to-weight 
ratio. Solid beryllium sections can be produced 
at a lower cost than stainless steel honeycomb 
components, and can be machined to complex 
shapes by simple machining operations as com- 
pared to the complex procedures necessary to 
develop contours in the built-up structures. 

Beryllium has unusually high heat absorb- 
ing properties, combining high heat capacity 
with high thermal conductivity and high melting 
point. While this quality will undoubtedly open 
many industrial applications, it is particularly 
important in the design of aircraft and airborne 
instruments where weight is also a factor. The 
combination of structural properties with high 
heat-absorbing quality indicates beryllium as a 
possible solution to atmosphere re-entry prob- 
lems. Beryllium is now being evaluated for use 
in instrument bases, braking devices and leading 
edges of hypersonic aircraft wings. 

Until this year the largest usage of ** QMV ~ 
beryllium has been in nuclear reactor applications 
Beryllium is unsurpassed as a reflector of thermal 
energy neutrons and has been widely used in 
nuclear testing reactors throughout the world. 
Beryllium is also an excellent moderator. The 
use of beryllium effects a real economy of neutron 
production, due to the reaction which generates 
neutrons into the reactor system, Compensating 
for neutrons absorbed. The light weight and 
high strength of beryllium, and its availability 
in a wide variety of structural forms, result 
in an overwhelming weight advantage when 
beryllium is used in port- 
able and airborne power 
reactors. 

The integrated facili- 
ties of the company 
have a capacity for 
beryllium as vacuum 
cast ingot of 10,000 Ib 
to 15,000 lb per month. 
*QMV" _ block is 
the starting material for 
all fabrication of beryl- 
lium, and can be sup- 
plied in shapes up to 
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65in diameter, weighing up to 25001b. Brush 
has also undertaken the development of extru- 
sion techniques for beryllium. Both hot-extru- 
sion and warm-extrusion have proven successful, 
with properties varying somewhat depending on 
the amount of work imparted to the metal, but 
generally paralleling the properties of hot- 
rolled sheet. Beryllium tubing extruded in 
various sizes and wall thicknesses has filled many 
structural requirements. Recent evaluation indi- 
cates the practicability of tubing extrusion in 
diameters up to 18in, for requirements in missile 
applications. The extrusion of standard struc- 
tural shapes and special sections is under investi- 
gation. These studies clearly indicate the 
feasibility of developing standard production 
shapes and size of beryllium extrusions. 

The largest potential for the future use of 
beryllium appears in the form of sheet and plate 
for fabrication into lightweight assemblies. Con- 
tinuous commercial and Government-sponsored 
development is carried Out to arrive at the best 
technique for the production of aircraft-size 
sheet with progressively improving properties. 
Hot-rolled sheet and plate are now commercially 
available from the company in the following 
size ranges : 

Gauge Sheet size 


0-O80in and up 30in by 60in 
0. 040in to 0- O80in 20in by 60in 


It appears that size and design of equipment will 
be the only limiting factors in the production of 
large sheet widths and lengths. Current develop- 
ment also is aimed at the production of thin 
gauge strip in increased lengths for application in 
* built-up ~ component construction and evalua- 
tion as a honeycomb core material. Beryllium 
Sheet has been formed into a variety of shapes 
using modifications of standard sheet-forming 
techniques. Components now being made ot 
other metals by roll-forming, stretch-forming, 
die-forming, shear-forming and stamping can 
now be considered in beryllium. Experienced 
airframe component fabricators are using modi- 
fied production forming methods to form 
beryllium into shapes utilising the unique proper- 
ties of the metal to great advantage. 


FOAMALUM CORPORATION 
A recently developed material called ** Foam- 
alum ~~ was shown at the stand of the Foamalum 
Corporation, of LaSalle, Illinois. While the 
product is referred to as foamed aluminium, 


its makers can, and normally do, foam any of 


the various aluminium alloys rather than pure 
aluminium. Different alloys, however, have 


different foaming characteristics, and one alloy 
may differ from another in its ability to be 
produced in the lighter densities 





Fig. 4—Tantalum-lined stainless steel reactor vessel for operation at 650 deg. 
Fah. and 500 Ib per square inch 
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Foamalum can be cast into fairly intricate 
shapes with a reasonable control in density 
between 20 lb and 70 1b per cubic foot, as com- 
pared to the 1661b per cubic foot density of 
ingot aluminium. In the casting process a 
“skin” of comparatively smooth aluminium is 
formed where the mould is touched and there is 
a core of foamed aluminium, the cells being 
smaller near the surface of the casting. All cells 
or bubbles are not of the same size, but are more 
nearly constant in the heavier densities. The 
extreme lightweight product (under 20 lb per 
cubic foot) is obtained by removing the heavier skin 
surface from the casting by sawing or machining. 
Castings are being made in various permanent 
moulds, sand moulds and shell moulds 

As far as is now known, the physical proper- 
ties of the product will vary according to the 
alloy used, and for any given alloy the tensile 
and compressive strength are nearly proportion- 
ate to the weight of the foam as compared to 
the weight of the ingot metal. Foamalum has 
good rigidity, but no exact measurement has been 
obtained as yet. It also has good malleability. 
It floats in water, not because of its skin surface, 
but because a major portion of the cells or 
bubbles are closed and will not absorb water, 
even with the skin removed from the casting. 
Foamalum may be pressed into various shapes 
without destroying the cell structure—it merely 
changes the shape of the cell: there is little or 


no splitting or shattering of the material 
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tions of such relatively rare metals as tungsten, 
chromium, columbium, tantalum, vanadium 
and titanium. The Haynes Stellite division of 
the firm contributed a particularly interesting 
reactor vessel, which is shown in Fig. 4. The 
entire inner chamber of this vessel is lined with 
tantalum, a metal that is practically inert to 
corrosion from just about all common acids. 
The vessel is believed to be the largest of its kind 
ever made which utilises the exceptional corro- 
sion-resistant characteristics of tantalum. Two 
of the important developments in recent years 
regarding tantalum metal are the availability of 
larger sheets and improved welding character- 
istics. Haynes Stellite has been engaged in the 
development of production facilities for making 
tantalum by the consumable electrode process. 
Formerly, the maximum weight available in a 
swaged bar was 25 lb. The new method produces 
a larger ingot, which, of course, will allow the 
production of larger sheets. At the present time, 
sheet up to 24in wide and 60in long has been 
produced. To the chemical process industry 
this means that equipment will soon be available 
that will offer almost absolute corrosion resist- 
ance to most known acidic corrosives up to the 
limit of the test temperatures used to-day. The 
vessel on display was a 30-gallon unit designed to 
operate at 650 deg. Fah. and 500 lb per square 


inch. The base material was Type 430 stainless 
steel, gin thick, with an 0-030in lining of 
*“ Haynes’ tantalum. A_ tantalum-sheathed 





Fig. 5—Welding of tantalum liner into reactor vessel, working within a vacuum purge dry box 


It is interesting to note that as the material is 
compressed, it picks up strength, and preliminary 
tests with softer, less brittle alloys, indicate that 
original ingot strength is obtained when only 
half of the original density has been reached. If 
further tests confirm this to be consistently true 
this characteristic will have far-reaching implica- 
tions. The material may be machined, cut with 
a common band saw, nailed through, bolted, 
glued to other objects, screwed into, bent or 
pressed into shape. A test on one sample 
showed the thermal conductivity, in a density 
of 40 lb per cubic foot, to be 17-7 B.Th.U. in per 
square foot per hour per deg. Fah. This com- 
pares with 1450 B.Th.U. in per square foot per 
deg. Fah. for solid aluminium. 

Specific applications of the new material 
include core material for doors, laminated panels 
and various sandwich panels, acoustical ceiling 
tile, wall panels, store fronts, and various other 
construction uses such as docks and piers and 
sign boards. 


UNION CARBIDE CORPORATION 


The display of the Union Carbide Corpora- 
tion, of New York, stressed industrial applica- 


agitator shaft with a solid tantalum agitator was 
part of the inside equipment. Every part of the 
vessel that will come in contact with the product 
was either made of, or sheathed with, tantalum. 
The overall weight of the assembled vessel was 
about 700lb, without the drive mechanism. 
Fig. 5 shows sections of the tantalum liner for 
the reactor vessel being joined by welding inside 
a vacuum purge “ dry box.”’ The work area was 
evacuated first and then back-filled with an inert 
gas so that all welding was done in an atmosphere 
free of contamination. The operator worked 
within a vacuum chamber through rubber gloves 
that extended through the side walls. 


VANADIUM-ALLOYS STEEL COMPANY 


A new range of pre-alloyed steel powders were 
shown by the Vanadium-Alloys Steel Company, 
of Latrobe, Pennsylvania. These powders were 
developed for the purpose of bringing the 
advantage of iron alloys to the metal powder 
field. Previously, alloys were made by mixing 
powder of the desired alloying element with iron 
powder. Because of slow solution rates and the 
abnormal sintering times required to provide 
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even partial alloying, such alloy mixtures were 
not used commercially. With the introduction 
of pre-alloyed powders, where the alloying 
elements are introduced by melting, the use of 
alloy powders is quite practical. 

The firm’s pre-alloyed steel powders are 
produced by atomisation of molten metal having 
the desired chemistry so that each powder particle 
is a tiny ingot with the composition of the melt. 
These powders are produced by a patented 
process in a modern plant especially designed for 
the purpose. The process itself is very flexible 
and permits making pre-alloyed powder of any 
composition that can be melted. Powders being 
produced include stainless steels of all types, 
heat treatable alloy steels and special purpose 
alloys, including brazing alloys, high temperature 
alloys and alloys for magnetic and electrical 
applications. All pre-alloyed powders are avail- 
able in the standard 100 mesh U.S. sieve particle 
size and in other special mesh sizes ranging from 

20 to -- 325 mesh in fineness. The applications 
include high strength parts produced from heat 
treatable alloy steel powders, machine com- 
ponents and filters from stainless steel powders, 
corrosion and wear-resistant coatings from 
stainless steels and special purpose alloys. The 
machine components and some filters are fabri- 
cated by moulding and sintering, followed by 
heat treating in the case of the high strength 
parts. Other filters are made by loose powder 
sintering. 

The stainless steel powders are identified by 
the A.L.S.I. number corresponding to the com- 
position. Types 302-B and 316 are standard 
powder grades. Types 347, 310, 410 and 420 
are some of the special grades produced. The 
300 series powders are produced in two particle 
shapes : an irregular shape and a regular shape. 
The irregular powder contains a nominal 2:5 per 
cent silicon while the regular powder carries a 
nominal 1-0 per cent silicon. The high silicon 
improves moulding and sintering characteristics 
in the powder and increases ductility, tensile 
strength and oxidation resistance in the sintered 
parts. The company’s 4600-A alloy steel pow- 
ders are manufactured to meet the demand for a 
heat treatable alloy steel powder that can be 
readily worked. Produced to the basic A.I.S.1. 
4600 analysis, these powders are available in 
various carbon contents to meet customer 
requirements. Both standard carbon contents, 
4630-A and 4650-A, are used commercially to 
produce high-strength parts. These powders 
with high hardenability, wide latitude in heat 
treatment and good mouldability, permit the 
fabrication of high-strength parts measuring 
over jin in thickness. 


( To be continued ) 


Underground Furnace 


PLANS for building a 60,000 square foot engin- 
eering and research building and a huge furnace 
for heat treating and brazing missile compo- 


nents have been announced by Solar Aircraft 
Company, San Diego, California. 
Both the new engineering building and the 


furnace facility will be built on Solar’s bayfront 
leasehold in San Diego. Construction on the 
furnace—largest on the west coast and one of 
the largest in the U.S.—will start this month 
Construction on the engineering building will 
begin early in 1959. The modern engineering 
and laboratory structure will provide a 50 per 
cent increase in space for the research and engin- 
eering departments to allow for scheduled 
expansion of those activities. 

Solar’s new furnace will be 31ft deep and 1 Sft 
in diameter, and will be almost entirely below 
ground. The shaft will extend below the water 
level of the adjacent bay, and will require special 
construction techniques. The furnace will 
handle missile fuel tanks and other components 
up to 9ft in diameter and 30ft long. Tempera- 
tures of the 1000kW furnace will reach 1950 deg. 
Fah. The building housing the furnace will be 
50ft high. 

In designing the new furnace, provision has 
been made for additional below-ground oil 
quench and air quench units and for a vertical 
above-ground heat treat and brazing unit. 
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Personal and Business 


Appointments 


Mr. D. D. TEASDALE has been appointed chief 
accountant of Fawcett Preston and Co. 


Mr. G. N. VANSITTART has been appointed a 
director of Production Tool Alloy Company, Ltd. 


Mr. H. W. Bursery has been appointed principal 
of the school of oil firing of Nu-Way Heating Plants, 
Ltd. 

Mr. R. F. Garpriner has been appointed London 
manager of Alldays and Onions, Ltd., in succession 
to Mr. R. J. Nash. 

HapFieELps, Ltd., announces the appointments of 
Mr. Fred Cousans, Mr. George Wood and Mr 
R. C. Heys as directors. 

Simms MoTOoR AND ELECTRONICS CORPORATION, 
Ltd., states that Mr. Alan Hess has been appointed 
public relations manager 

Mr. E. MARLAND has been appointed commercial 
manager of the capacitors and resistors division of the 
Plessev Company, Ltd., at Swindon. 

Mr. Henry L. HircHBerG has been appointed 
director and works manager of Ediswan-Ekco (CRT) 
Company, Sydney, New South Wales, Australia 


Mr. FRED WALKER, methods engineer of the 
Dunlop Rubber Company, Ltd., at Fort Dunlop, has 
been appointed manager of the overseas engineering 
department 

Lioyp’s REGISTER OF SHIPPING has announced 
that Mr. A. W. E. Happé has been appointed editor 
of publications in succession to the late Mr. W H. 
Carslaw. 

Mr. ARNOLD CARR, assistant managing director 
of Thos. W. Ward, Ltd., has been appointed deputy 
chairman Mr. Douglas F. Walton has _ been 
appointed a director. 

THE JUNIOR INSTITUTION OF ENGINEERS announces 
that Mr. W. C. C. Ball has been elected chairman, 
and Mr. E. M. Baskerville and Mr. FE. EF. Burrage, 
M.1.Mar.E., vice chairmen. 

Mr. W. D. Cartwright has been appointed field 
sales executive of Steels Engineering Products, Ltd., 
and will be attached to the staff of the home sales 
director at Sloane Street, London, W.1. 

G. A. Harvey AND Co. (LONDON), Ltd., has made 
the following staff appointments: Mr. K. Tardif, 
home sales managet Mr. H. Barker, exports sales 
manager, and Mr. H. F. Jones, London area manager. 


THE BRITISH BROADCASTING CORPORATION 
announces that Mr. D. T. Feek has been appointed 
engineer-in-charge of its new television and V.H.f 
sound broadcasting station at Thrumster, near Wick. 


THE NATIONAL STEEL FouNnpry (1914), Ltd., has 
announced the appointment of Mr. A. A. Marsh as a 
personal assistant to the managing director. Mr.J.G 
Simonson, director and general manager, Is to retire 
on December 31, but will continue as a director and 
technical adviser to the company 
has announced the following 
board of its subsidiary com- 
pany, Lodge-Cottrell, Ltd Mr. J. P. V. Woollam, 
M.1.Chem.E., chairman; and Mr. R. B. Potter, 
M.1.Mech.E., Mr. N. Hinton and Mr. P. D. Taylor, 
directors. Mr. D. H. Richards, managing director, 
and Mr. H. G. Trevor Busby and Mr. E. R. Watkins, 
executive directors, will retain their previous appoint- 
ments. 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd.. has announced the following appointments : 
Mr. E. W. Stainton, A.M.LE.f assistant sales 
manager, switchgear department; Mr. D. R. Clegg, 
Grad. 1.F.E., assistant sales manager, transformer 
department : Mr. I H. Davis, assistant superinten- 
dent foundries, and Mr. D. I hornhill, assistant 


Simon-Carves, Ltd 
appointments to the 


superintendent, transformer department, Wythen- 
shawe 

ELGAR MacuHine Toot Company, Ltd., has 
announced that Mr. T. E. Parkinson has been 


appointed a director and will act in the capacity of 
general sales manager. Mr. G. H. C. Goodban has 
been appointed a director of the Press and Shear 
Machinery Company, Ltd., and will be responsible 
for sales and general management of that company 
He remains a director of Elgar Machine Tool Com- 
pany, Ltd. 

THe MINISTRY OF SUPPLY announces the following 
appointments : Mr. W. H. Stephens, director- 
general, ballistic missiles ; Mr. S. F. Follett, deputy 
director, Royal Aircraft Establishment, Farnborough, 
in succession to Mr. Stephens : Mr. L. T. D. Williams, 
director-general, Ministry of Supply staff, British 
Joint Services Mission, Washington, in succession to 
Mr. Follett ; and Mr. J. H. Phillips, director, guided 
weapons (techniques). 


Mr. G. D. Ettuiot, O.B.E., has been appointed 
deputy general works manager of Appleby-Froding- 
ham Steel Company, a branch of the United Steel 
Companies, Ltd., with effect from January 1, 1959 
He will succeed Mr. J. D. Joy as general works 
manager on April I next. Mr. Joy has been appointed 
deputy general manager of the company from 
January 1. Mr. N. D. MacDonald will succeed Mr 
Elliot as works manager. 


Business Announcements 


Mr. H. S. Horsman, M.1.Mech.E., efficiency and 
testing engineer of the Central Electricity Generating 
Board, is to retire at the end of the year. 

BriTIsH RAILWAYS, LONDON MIDLAND REGION, 
announces that Mr. J. Taylor Thompson, M.I.C.E., 
is to retire on December 31 from the position of chief 
civil engineer. 

Mr. W. Roy BisHop has resigned from his position 
as sales manager and director of J. A. Prestwich 
Industries, Ltd., and also his connection with the 
Villiers Engineering Company, Ltd. 

T. B. PEARSON AND Sons, Ltd., of Walker, 
Newcastle upon Tyne, states that it has formed a 
separate company, Pearson Machine Tool Company, 
Ltd., to handie its machine tool activities. 

THE BritisH INSTITUTION OF RADIO ENGINEERS, 
9, Bedford Square, London, W.C.1, has announced 
the formation of a Medical Electronics Group. Mr 
W. J. Perkins is chairman of the group committee. 


SuLzer Bros. (LONDON), Ltd., announces that it 
has concluded an agreement with the De Havilland 
Engine Company, Ltd., Leavesden, Herts, for the 
manufacture by the De Havilland Company of the 
Sulzer supercharger for diesel rail traction purposes. 

Messrs. GREEN AND Fox, consultants, 13, Clarence 
Drive, Englefield Green, Egham, Surrey, announce 
that in order to devote the whole of his time to their 
interests, Mr. W. A. Green has resigned from his 
seat on the board and severed his connection with 
Bryce Berger, Ltd., Staines. 


Contract 


RICHARD CosTAIN, Ltd., has been awarded a 
£400,000 contract for building Lewisham’s biggest 
post-war estate. The scheme consists of three 
ll-storey blocks of flats and five 4-storey blocks of 
maisonettes, and will provide 132 flats and forty 
maisonettes in Eltham Road, and the contract for 
the Metropolitan Borough of Lewisham (M. H. 
Forward, F.R.I.B.A., F.R.1-C.S., Borough Architect). 
The contract is expected to be completed in July, 
1960. The Il-storey blocks are to be in reinforced 
concrete column and beam construction with panel 
walls, with r.c. flat roofs and aluminium pitched roofs 


Miscellanea 


CoryTON REFINERY.—-We are informed by the 
Mobil Oil Company, Ltd., that the first stage of the 
large liquefied petroleum gases recovery unit being 
built at Coryten refinery by Constructors John 
Brown, Ltd., will be ready in January, and start 
separating propane from the refinery gases. Later 
butane will also be separated by the plant 


TECHNICAL ABSTRACTS ON LEAD.—A new publica- 
tion of the Lead Development Association gives 
abstracts of relevant information from current 
literature on lead. A second section of the publica- 
uon sets out brief information on new patents on the 
subject. The Association will send the publication 
to interested firms and individuals on application to 
its office at 18, Adam Street, London, W.C.2 


MACHINE TOOL DEMONSTRATION.—It is announced 
by Sidney G. Jones, Ltd., 8, Balham Hill, London, 
S.W.11, that it is proposed to hold a demonstration 
of machine tools at the Midlands Electricity Board’s 
Industrial Showrooms, 247, Chester Street, Aston, 
Birmingham, 6, for the two weeks commencing 
January 5, 1959. The Fraser range of ** Endomatic 
spotfacing and centring machines to be shown will 
include a round table drilling machine and various 
unit heads. 


QUALITY CONTROL EQUIPMENT.-—We are informed 
that quality control equipment, the *‘ Technicon 
Autoanalyser,”’ is being manufactured by Technicon 
Instruments Company, Ltd., 26, Warwick Road, 
London, S.W.5. The equipment consists of a series 
of modules, variable in accordance with processing 
requirements and provides, through continuous 
chemical analysis, continuous control of product 


composition The autoanalyser has the ability 
to isolate constituents in process streams and thus 
affords quality control during production. 

Wreck Returns.—The returns of merchant ships 
totally lost, broken up, &c., published by Lloyd's 
Register of Shipping for the quarter ended March 31, 
1958, indicates that five ships of 8864 gross tons 
owned in Great Britain and Northern Ireland were 
lost subsequent upon casualty out of a world total 
of forty ships of 85,988 tons. The corresponding 
totals for ships broken up are given as twenty-seven 
ships of 50,815 tons and ninety-three ships of 287,686 
tons respectively 

SHeet Metal WorKING MACHINE DEMONSTRA- 
TION The Press and Shear Machinery Company, 
Ltd., is to hold an exhibition and demonstration of 
sheet metal working machines in the showrooms at 
172-178, Victoria Road, Acton, London, W.3, 
from January 19 to 23, 1959. Amongst the machines 
on view will be a Bohner and Kohle heavy duty 
hydraulic copy spinning and flow forming lathe ; 
Ebu open fronted mechanical presses ; and Banning 
electro-hydraulic automatic tube bending machines. 


RADIOGRAPHS OF ALUMINIUM WeLps.—-The British 
Welding Research Association has issued a booklet 
H3 58, entitled ** Classitied Radiographs for Defects 
in Aluminium Fusion Welds,’’ which shows how to 
identify those defects in aluminium fusion welds 
which can be seen in radiographs. The booklet 
classifies defects, explains their origins and puts 
forward suggestions for their prevention. Five 
groups of defects are recognised and general indica- 
tions are given of the ways in which defects influence 
joint properties, while a system is included for record- 
ing the severity of uniform porosity and its probable 
effect on joint efficiency. 

EXHIBITION OF HIGH TEMPERATURE IN INDUSTRY. 
An exhibition dealing with high temperature in 
industry by electricity has been organised by the 
Morgan Crucible Company, Ltd., Battersea Church 
Road, London, S.W.11, in collaboration with the 
Midlands Electricity Board and is being held in the 
Board’s showrooms, 247, Chester Street, Aston, 
Birmingham, from December 8 to 19. Five different 
furnaces will be demonstrated to illustrate the diverse 
applications of * Crusilite’’ heating elements. Two 
small experimental mock-up furnaces will also be 
shown and there will be a display of the complete 
range of the company’s elements. 

CERTIFICATE OF ORIGIN OF NATURAL ROCK MASTIC 
ASPHALTE.—Mastic asphalts for building are of two 
types—natural rock and limestone—covered by 
separate British Standards. When delivered to site 
in cast blocks it is difficult to distinguish easily between 
the types and, therefore, the Natural Asphalte Mine- 
Owners and Manufacturers Council has introduced a 
Certificate of Origin of Natural Rock Mastic 
Asphalte. The approximate coverages for various 
thicknesses are given on the certificates, the terms of 
which have been approved by the British Standards 
Institution. Specimens are available from the 
Council at 94-98, Petty France, London, S.W.1. 

PitcH CONTROLLED TAPPING MACHINFS.—Pitch 
controlled tapping machines now being made in five 
models by W. J. Meddings, Ltd., Ipswich Road, 
Traaing Estate, Slough, Bucks, are suitable for tap- 
ping a range cf thieads from 10 BA to 4in in steel, 
din in brass and Jin in aluminium. These machines 
use interchangeable lead screws and nuts in a pitch 
control attachment at the front of the head. The top 
and bottom of the tapping stroke are determined by 
micro-switches which are operated by cams on the 
attachment and the tapping and withdrawal cycle are 
automatic after a start button has been depressed 
The heads of the machines are driven by } h.p. 
motors giving eight spindle speeds from 80 to 1500 
r.p.m. and the spindle has a travel of 3in. 

FILM ON GEAR MANUFACTURE.—A recent addition 
to the large number of interesting industrial films 
produced by Shell-Mex and B.P., Ltd., is entitled 
* An Introduction to Gear Manufacture.”’ This film 
was produced with the assistance of several leading 
British manufacturing concerns, and Dr. H. E. 
Merritt co-operated as a technical adviser. Its 
primary purpose is to provide for schools, technical 
colleges and other training establishments a com- 
prehensive half-hour lecture on the subject of gears. 
It first deals with the main functions of gears and 
gearing design and then describes the main techniques 
of cutting and generating gear teeth. The research 
werk in connection with gear lubrication is described 
and particulars of investigations to ascertain the causes 
and cures for noise and vibraticn in gearing are 
accompanied by notes on the proklems encountered 
in meeting the demand for increasing loads and speeds 
with gearing. The film is available in the standard 
35mm and 16mm sizes from the Lubricants Division, 
Shell-Mex and B.P., Ltd., Shell-Mex House, Strand, 
London, W.C.2. 
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When an invention is communicated from abroad the name and 
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complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings 
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NUCLEAR REACTIONS 


August I1, 1955.—NucCLEAR REACTORS, 
A. Parsons and Co., Ltd., Heaton Works, 
Newcastle upon Tyne 6. (/nventors: Andrew 
Thompson Bowden and Ernest Smart.) 
rhe invention relates to the controlling of nuclear 
reactors, starting up and shutting down, varying out- 
put and adjusting neutron flux distribution within a 
reactor core, that part of the reactor containing the 
nuclear fuel. At the present time it is customary to 
provide such control by two separate means. The 
object of the invention is to provide means for con- 
trolling, whereby previous disadvantages are sub- 
stantially overcome and if desired a single system can 
be made to perform both functions. The drawing 
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shows an embodiment of the invention wherein the 
control means provided are for varying the chemical 
composition of the neutron absorbing fluid. A 
neutron absorbing fluid in the form of a mixture of 
two components is supplied as described below, the 
two components being indicated at entry to the 
apparatus by the letters 4 and B to a tube C which 
is one of a series disposed within a core D of a 
reactor, that is to say the part of the reaction which 
contains the nuclear fuel, so that the fluid fills the 
tube for its full length within the core. The fluid is 
supplied from a main reservoir E by a pump F to a 
constant head mixing tank G. In the mixing tank 
constituent A or B can be added as desired to vary 
the composition of the fluid entering tubes C. The 
fluid leaving tank G enters re-entrant tubes flowing 
down the inner tube and then upwards between the 
inner and outer tube. The fluid leaving the reactor 
is cooled in a cooler H before being returned to the 
reservoir FE. A suitable fluid is, for example, an 
aqueous solution of a water soluble cadmium salt 
but any sufficiently neutron absorbing fluid the absorb- 
ing properties of which can be varied by variation of 
chemical composition can be used, provided it does 
not seriously deteriorate during service in the core 
of the reactor.—October 29, 1958. 


MARINE ENGINEERING 
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803,594. February Gravity Davits, 
Marine and Allied Industries (C and 1), Ltd., 
5. Rumford Place, Liverpool, 3, and William 
Cameron Rouse, 6, Granville Road, Birkdale, 
Lancaster. 

According to the invention there is provided a 
gravity ship’s lifeboat davit incorporating means 
whereby additional force can be applied to the davit 
arm to encourage it in its outboard movement undet 
the action of gravity. Referring to the drawing, the 
davit arm A is shaped as shown and has a single 
pivot at its lower extremity or heel, a part of which 
is shown at B, by which it is pivoted to the triangular 
stand C. It will be noted that the lower part B of 
the davit arm is located within the members forming 
the stand C so that they provide good lateral support 
for the arm. In the fully inboard position the davit 
arm nests within the vertical channel member form- 
ing the rear of the stand. For the purpose of the 
invention a hand lever D is pivoted to the stand ¢ 
as indicated at E. This hand lever has a cam part 
F which acts on the rear of the davit arm A. By 
turning the lever in the anti-clockwise direction a 
force can be applied to the rear of the davit arm to 
assist it or start it in its outboard movement. An 
extension piece may be provided for fitting to the 
lever D to provide increased leverage. If desired the 
hand levers of the two davits between which the boat 
is supported may be coupled together by a connecting 
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rod to enable one man to control and operate both 
davits. In some cases the davit arms may be pivoted 
on simple brackets secured, for example, to the side 
of a deck house. The pulley wheels for the falls may 
be on brackets or stands on the roof of the deck 
house and a bulkhead top may provide a stop for 
halting the arm at the fully outboard position. The 
cam F or its equivalent may be operated through 
gearing or by a screw-jack arrangement so as to 








 Q KR 
| AMES 
I / 
CK MSS 
8 “'s > 


No. 803,594 


provide mechanical advantage. Operation of the 
cam, particularly if such operation is through gear- 
ing, may be effected by and simultaneously with the 
operation of the normal davit winch. Thus the one 
operating handle can perform the dual function of 
operating the cam and the winch. Similarly the 
winch-brake control handle could also operate the 
cam or its equivalent.—October 29, 1958. 


POWER TRANSMISSION 


803,462. July 9, 1954.—HypRAULIC TuRBO Coup- 
LINGS, Fluidrive Patents, Ltd., Fluidrive Works, 
Worton Road, Isleworth, Middlesex. (Inventor 
John Bilton.) 

The invention relates to hydraulic turbo couplings, 
the object being to provide a coupling wherein pro- 
vision is made for rapid partial emptying of the 
vortex circuit in the event of the load on the coupling 
and hence the,torque transmitted and slip rising above 
a predetermined value. Referring to the drawing, 





























No. 803,462 


the impeller shell A is connected to a casing B, that 
extends over the back of the runner shell C, so that 
the working chamber is defined by the impeller shell 
and the casing. The back of the impeller shell is 
formed with an annular ledge D in which are formed 
discharge passages E that lead from the cavity to the 
exterior of the chamber. The passages E are uni- 
formly spaced around the coupling axis and a valve 
is provided in the form of a ring F that is slidable 
axially on the ledge D under the action of suitable 
control means, so that when starting up the coupling 
the ring F can be moved to the position shown, in 
which it closes the passages E and thereby prevents 
the ejection of liquid from the working chamber. 
When the runner has attained its normal operating 
speed the ring F is moved to the left of the 
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drawing, so as to uncover the passages in readiness . 
for the ejection of liquid from the working chamber 
in the event of the torque and slip increasing, as for 
example when the driven member encounters an 
obstruction. The coupling is provided with a 
Stationary casing G associated with a sump, not 
shown, to which fluid can flow at a restricted rate 
from the working chamber through the leak-off 
nozzles H, and/or the discharge passages E. Liquid 
is returned to the working circuit from pumping 
means within the sump through an inlet duct J in 
the output shaft. A guide ring L is provided to ensure 
that liquid delivered through the duct J enters the 
working circuit instead of passing out of the work- 
ing chamber through the cavity M and the discharge 
passages E. Several modified forms of hydraulic 
turbo couplings are also shown in the specification 
October 29, 1958. 















804,708. November 27, 1956.—ApJUSTABLE V-BEL1 
Puttey, Ernst Hutzenlaub, trading as the firm 
Wilhelm Herm. Mueller and Co., Kg., Hannover, 
5, Klagesmarkt, Hanover, Germany. 

Referring to the drawing, it will be seen that the 
adjustable V-belt pulley consists essentially of a trans- 
mission shaft A, two flanking V-discs B mounted so 
as to be axially displaceable on it and between which 
discs a V-belt C is arranged. Hollow rubber connect- 
ing members D are supported on collars E attached 
to shaft A and press on the discs B. Members D act, 
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to a certain extent, as shock absorbers. The V-discs 
B are carried on shaft A as a running or sliding fit. 
The rubber connecting members D are shaped in the 
form of a truncated hollow cone and engage with 
their rims in the discs. The outer and inner rims of 
the connecting members D are firmly connected to 
discs B and collars E, so that they are able to transmit 
in a flexibly pivotable manner peripheral forces from 
V-belt to the shaft or vice versa. The members D in 
this manner undergo a strain on rotation, and serve 
at the same time to ensure the necessary pressure 
between discs B and V-belt C. In order to obtain 
the required pressure to position the belt in the pulley 
the connecting members D are axially initially ten- 
sioned. The relaxed position of the undistorted 
members is shown in the drawings. For the purpose 
of controlling the speed of rotation, one or both of 
the discs B can be moved axially, i.e. into the position 
H shown by broken lines, in which position the 
relevant member D is distorted and is bent into an 
approximate U-shape. The fastening of the outer and 
inner rims of the spring connecting members D 
may be effected by means of clamping rings 
J, which, on tightening of the associated screw 
coupling, grip the edges of the members D to lock 
them. Modified designs are also described in the 
specification.— November 19, 1958. 




























TURBO-GENERATORS 
803,388. October 15, 1956.—TuRBO-GeNERATOR 
CooLING Systems, Aktiengesellschaft Brown, 






Boveri and Cie., Baden, Switzerland. 

With turbo-generators for very high powers 
effective cooling is of great importance, because the 
power which can be produced is limited by the admis- 
sible temperature rise. The invention concerns a 
cooling arrangement for turbo-generators in which 
the rotor space is sealed in a gastight manner from 
the stator space and the external air. The rotor as well 
as the rotor winding are cooled with a gas in a closed 
circuit, whilst the stator winding as well as the stator 
laminations are cooled by a liquid in a closed circuit. 
In order to avoid the disadvantages of this kind of 
cooling arrangement, the stator space is provided 
with a non-combustible gas filling, such as carbon 
dioxide. In this way not only the disadvantages of an 
oil or hydrogen gas filling are avoided, but there is 
also the advantage that the requirements imposed on 
the stator casing as regards tightness are not so high 
as has been the case with the machines known hitherto. 
A further improvement can be achieved when the 
pressure of the non-combustible gas filling in the 
stator casing is regulated in dependence on the 
pressure of the cooling gas in the rotor space,— 
October 22, 1958. 
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Launches and Trial Trips 


Borony, oil tanker; built by the Netherlands 
Dock and Shipbuilding Company for Fred Olsen 
and Co. A/S. Oslo ; length overall 213-5m, breadth 
28-5m, depth 14- 6m, deadweight 39,000 tons, speed 
17-3 knots ; thirty-three cargo oil tanks, four 1250 
tons per hour turbine-driven centrifugal pumps, and 
three 150 tons per hour stripping pumps ; two 
550kW, 450V, 60 c's turbo-alternators, one 160kW 
diesel-driven alternator; one set of N.D.S.M.- 
Parsons two-stage turbines, 17,500 s.h.p. at 98 pro- 

eller r.p.m., steam supplied at 6001b per square 
- and 800 deg. Fah. by two Babcock and Wilcox 
boilers. Launch, August 23. 

SHAFTESBURY, cargo ship ; built by The Burntis- 
land Shipbuilding Company, Ltd., for the Alexander 
Shipping Company, Ltd. ; length between perpen- 
diculars 430ft, breadth moulded 61ft Yin, depth 
moulded to upper deck 38ft 3in, draught 28ft 10in, 
deadweight 11,900 tons ; five holds, six 124-ton, eight 
5-ton and two 2-ton derricks; three 200kW diesel- 
driven generators ; Hawthorn Leslie-~Doxford oil 
engine, 5500 b.h.p. at 115 r.p.m. Trial, September. 

Biurt Crusaper, trawler; built by John Lewis 
and Sons, Ltd., for the Crusader Fishing Company, 


Ltd. ; length overall 133ft, breadth 25ft 6in, depth 
moulded 12ft 9in, gross tonnage 274; fishroom 
6500 cubic feet, electric trawl winch 150 b.h.p., 


800 fathoms of 2%in warp, one 125kW diesel-driven 
trawl winch generator, two 20kW_ diesel-driven 
generators ; Widdop mark G.M.B.7 diesel engine 
640 b.h.p. at 250 r.p.m. Trial, September 3. 


WIMBLEDON, cargo liner ; built by Barclay, Curle 
and Co., Ltd., for the Britain Steamship Company, 
Ltd.; length overall 487ft, breadth 63ft, depth 
to bridge deck 47ft, gross tonnage 9300 ; five main 
cargo holds, two 20-ton derricks, 10-ton "derricks at 
cargo holds, 3-ton derricks and deep tanks, electric 
winches ; two 290kW diesel-driven generators, one 
300k W gas turbine-driven generator ; Barclay, Curle- 
Doxford oi! engine, six cylinders 670mm diameter by 
2320mm combined stroke, Bibby detuner flywheel, 
arranged to burn heavy fuel. Trial, September 8 


Catalogues and Brochures 


Lonpex, Ltd., 207, Anerley Road, London, S.E.20 
describing smoke alarm and density units. 

THe Care Aspestos Company, Ltd., 114 and 116, Park Street, 
London, W.1.—Technical data sheet describing ‘‘ Caposite 
asbestos insulation 

W. H. MARLEY AND Co., 
High Road, London, N.11 
broaching equipment. 

Ransomes AND Rapier, Ltd., Waterside Works, Ipswich 
Leaflets dealing with high discharge truck mixers and agitators ; 
tilting agitators ; and horizontal drum truck mixers and agitators 

DaLtow Lampert anp Co., Ltd., Thurmaston, Leicester 
[illustrated folder containing a selection of photographs giving a 
general indication of applications of the company’s equipment 
for dust control 

FirtH CLeveLaAND Steet Srrip, Lid., 299, Oxford Street 
London, W.1.--Illustrated brochure giving details of the cold 
rolled steel strip and flattened wire recently introduced under 
the trade mark “ Fircleve.’ 

British Resin Propucts, Ltd., Devonshire House, Piccadilly, 
London, W.1 Technical booklet containing details and illus- 
trations of section dimensions, together with weights and methods 
of fabrication of “ Rockite”’ rigid extrusions. 

Rapiovisor Parent, Ltd., Stanhope Works, High Path 
London, S.W.19.—-Illustrated brochure describing the facilities 
available in the Radiovisor organisation for the production of 
flame failure protection and automatic control equipment 

DaNitL DONCASTER AND Sons, Ltd., Penistone Road, Sheffield 
—Bookilet entitled The Manipulation of Difficult Wrought 
Materials,”’ describing and illustrating the resources available 
for the working of titanium, Nimonic, aluminium bronze, heat- 
resisting alloys, &c 


-Leaflet 


Ltd., New Southgate Works, 105, 
Illustrated leaflet describing keyway 


Forthcoming Engagements 


Secretaries of Institutions, Societies, & desirous of having 


notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
In all cases the TIME and PLACE at whi 


to be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


STOKE AND Crewe BRANCH R« 


meeting. h the meeting is 


To-day, Dec. 12 »yal Hotel, 


Crewe, * Fuel Efficiency,’’ H. B. Weston, 7.30 p.m 

Tues., Dec. 16.—-ALDERSHOT AND Dyusrricrs BRANCH Red 
Cross Hall, High Street, Aldershot, * Relays and Automatic 
Control in Engineering,’” W. L. Stern, 7.30 p.m. ye TyNesive 
BrancH : Crown Hotel, Newcastle, *‘ Heat Treatment and 
Hardening,’ 7.30 p.m 


WOLVERHAMPTON AND Disrrict BRANCH 
District Bank Chambers, Lichfield 
Power Factor Current Equipment, 


Wed., Dec. 17 
Chamber of Commerce, 
Street, Wolverhampton, “ 
R. S. Stevens, 7.45 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


To-day, Dec. 12.—LONDON Section : London Schoo! of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, Technical Films, 6.30 p.m 

Wed., Dec. 17.—LONDON BRANCH : London School of Hygiene 
and ore Medicine, Keppel "ihn Gower Street, London, 
w.c.i A Vidicon Camera for Industriai Colour Television,”’ 
1. J. P. James, 6.30 p.m. 

Thurs., Dec. 18.—ScorrisH SEcTION : Institution of Engineers 
and Shipbuilders, 39, Eilmbank Crescent, Glasgow, ** Design 
and Construction of Precision Toroida) Potentiometers for 
Data Transmission,”’ H. J. Arnott, 7 p.m. 


fri., Dec. 19.—Scortisa Section partment of Natura! 
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Philosophy, The University, Drummond Street, Kdinburgh, 
“ Design and Construction of Precision Toroidal! Potentio- 
meters for Data Transmission,"’ H. J. Arnott, 7 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 


Wed., Dec. 17.—NoORTH WESTERN REGION : Engineers’ Club, 
Albert Square, Manchester, “ The Utilisation of Industrial 
Wastes as Fuel,’’ C. E. Newman, 2.30 p.m 


DIESEL ENGINEERS AND USERS ASSOCIATION 


Thurs., Dec. 18.—Institute of Marine Engineers, Memorial 
Building, 76, Mark Lane, London, E.C.3, “ Report on Heavy 
Oil Engine Working Costs and tr gy 1957/58 "’ 
Discussion on “* Operating Problems,”’ * Modern Trends 
in High Speed Diesel Engines,”’ L. D. E. Brodie 2 2.30 p.m 


INCORPORATED PLANT ENGINEERS 


Wed., Dec. 17.—-KENT BRANCH : Kings Head Hotel, High Street 
Rochester, “ Treatment of Trade Effluents and Methods of 
Purification,’’ T. Waldmeyer, 7 p.m. 

Thurs., Dec, 18.—BLACKBURN BRANCH: White Bull Hotel, 
Blackburn, “‘ About Windmills,"’ Rex Wailes, 7.30 p.m. 
we MERSEYSIDE AND NorTH WaLes BRANCH : The Blossoms, 
eopap Films, “* Corrosion in Action ’’ and ** Le Mans Race,”’ 

ISp.m 


INDUSTRIAL WELFARE SOCIETY 


Mon. and Tues., Dec. 15 and 16.—Robert Hyde House, 48, 
Bryanston Square, London, W.1, Two-Day Course on “* Wage 
Administration and Incentives,’’ 10 a.m. to 5 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Dec. 16.—East ANGLIAN SECTION : Lecture Hall, Public 
Sand Casting, Die-Casting 
7.30 p.m. 


Tues., 
Library, Ipswich, Three Talks on “* 
and Metallurgy of Aluminium Alloys,”’ 


INSTITUTE OF MARINE ENGINEERS 


Mon., Dec. 15,—-West oF ENGLAND Section: Grand Motel, 
Bristol, Films on “ The Formation, Location and Methods of 
Drilling and Obtaining Oil from the Earth,”’ 7.30 p.m. 

Thurs., Dec. 18.—-NorTH East Coast SecTrion: Stephenson 
Building, King’s College, Claremont Road, Newcastle upon 
Tyne, “ Welding in Marine Engineering,’’ J. A. Dorrat, 
6.15 p.m. 


INSTITUTE OF NAVIGATION 


Fri., Dec. 19.- -Royal Geographical Society, 1, Kensington Gore, 
London, S.W.7, “ The Admiralty Chart,’’ G. S. Ritchie and 
A. 3. Rs Tyrell, 5. 15 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


To-day, Dec. 12.—SouTH WaLEeS CENTRE : South Wales Institute 
of Engineers, Park Place, Cardiff, “* Costs and Costing Relating 
to the Operation and Maintenance of a Fleet of Vehicles,”’ 
W. J. Edbrooke, 7 p.m 

Mon., Dec. 15.—East REGIONAL CENTRE : Council Chamber, 
Houldsworth Hall, 90, Deansgate, Manchester, ‘ Fibre Glass 
and its Uses,”’ 7.30 p.m. 

Tues., Dec. 16.—West REGIONAL CENTRE: Liverpool Architec- 
tural Society’s Rooms, Bluecoat Chambers, School Lane, 
Liverpool, 1, “‘ From the Laboratory to the Road,’’ D. W. 
Bravey, 7.30 p.m. 

Thurs., Dec. 18.—METROPOLITAN AREA: Royal Society of Arts, 
John Adam Street, Adelphi, London, W.C.2, “ Transport 
Developments in U.S.A.,"’ J. F. Moon, 6.30 p.m... ¥& YorkK- 
sHirne Centre: Great Northern Hotel, Wellington Street, 
Leeds, 1, “* Molybdenum Disulphide,”’ P. Kettlewell, 7.30 p.m. 


INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 


Vion., Dec. 1§.—-NORTHERN CENTRE: North Eastern Board’s 
Lecture Theatre, Carliol House, Newcastle upon Tyne, “ Farm 
Machinery in the U.S.A., . T. Horsman, 6.45 p.m 
te WESTERN CENTRE : Royal Agricultural College, Cirencester’ 
* Hydraulics in Agriculture,’’ 7.15 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


Wed., Dec. 17.—Geological Society, Burlington House, Picca- 
dilly, London, W.1, ** Liquid Distribution in Grid Packings 
Part | : The Mechanism of Liquid Spread ; Part 2; Evalua- 
tion of Packing Constants,’’ J. W. Mullin, 5.30 p.m 


INSTITUTION OF CIVIL ENGINEERS 


Tues,, Dec. 16.—Great George Street, Westminster, London 
S.W.1, “ Hamilton Falls Hydro-Electric Scheme,’ E. N. Webb 
5.30 p m. 

Sat., Dec. 20.—-NORTH WESTERN ASSOCIATION 
¢ hester, Conversazione, 6.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Dec. 12.—-EDUCATION DisCUSSION CIRCLE : Savoy Place, 
London, W.C.2, Discussion on “* The Teaching of Mathe- 
matics to Engineers,’’ opened by M. Bridger, 6 p.m. y& East 
MIDLAND CENTRE : Technical College, The Newarkes, Leicester, 
“The National-Elliott 405 Computer and its Application to 
Production Procedures,’* H. A. Mathews, 7.15 p.m. ¥& NortH 
SCOTLAND Susp-Centre : Robert Gordon's Technical College, 


Queen Hotel 


Aberdeen, * Electrical Installation at Calder Hall Nuclear 
Power Station,’’ N. J. Mackay and E. Harawick, 7.30 p.m 
%& SOUTHERN CENTRE S.E.B. Showrooms, Newport, Isie of 


Wight, Open Discussion, 6.30 p.m. 

Mon., Dec. 15.—RADIO AND TELECOMMUNICATIONS SECTION 
Savoy Place, London, W.C.2, “* The Acoustic Design of Talks 
Studios and Listening Rooms,”’ C. L. S. Gilford, 5.30 p.m 
te Mersey AND N. Wa es CENTRE Town Hall, Chester, 

Electricity in Modern Commercial Horticulture,”’ C. A 
Cameron Brown and A. W. Gray, 6.30 p.m. ¥& N.E. Rapio 
AND MEASUREMENT Group : King’s College, Newcastle upon 
Tyne, “* Magnetic Tape for Data Recording,”’ C. D. Mee, 
6.15 p.m. %& SHEFFIELD Sus-Centre : Ange! Hotel, Brigg, 
Discussion on Electrical Maintenance Problems in Factory 
and Supply Systems," 6.45 p.m. ¥& N. STAFFORDSHIRE SUB 
CENTRE : Technica! College, Stafford. ° * The Use of Steel-Tank 
Mercury-Arc Inverters for Generating Medium Frequencies 
for Induction Heating,’ D. L. Smart, 7 p.m. 

Tues., Dec. 16.—-MEASUREMENT AND CONTROL SECTION : Savoy 
Piace, London, W.C.2, Discussion on “* Modern Control oy 4 
niques on the Railways,’’ opened by W. J. Webb and L. 
Ginger, 5.30 p.m. %& S.E. SCOTLAND SuB-CENTRE : C. schian 
Hotel, North Bridge, Edinburgh, ** Standardization of Control 
Facilities for the British Grid : Communications, Indications 
and Telemetering,’’ P. F. Gunning ; “ The Development of 
Communication, Indication and Telemetering Equipment for 
the British Grid,’ G. A. Burns, F. Fletcher, C. H. Chambers 
and P. F. Gunning, 7 p.m. 

Wed., Dec. 17.—Supr.y Section : Savoy Place, London, W.C.2 
“The Design and Performance of the Gas-Filled Cabic 
System,’’ E. P. G. Thornton and D. H. Booth, 5.30 p.m. 
¥ SHEFFIFLD Sus-Centre : Grand Hotel, Sheffield, “* A New 
Cathode-Ray Tube for Monochrome and Colour Television,”’ 
D. Gabor, P. R. Stuart and P. G. Kalman, 6.30 p.m. ¥%& S.W. 
SCOTLAND SuB-CENTRE : Institution of Engineers and Ship- 
builders, 39, Eimbank Crescent, Glasgow, C.2, “ Standardiza- 
tion of Control Facilities for the British Grid : Communica- 
tions. Indications and Telemetering,”’ P. F Gunning ; ** The 

velop of Comm t Indication and Telemetering 
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Equipment for the British Grid,’ G. A. Burns, F. Fletcher, 
C. H. Chambers and P. F. Gunning, 7 p.m 

Tues., Dec. 23.—S.W. Sup-CEenTRE : St. Luke’s College, Exeter, 
Christmas Holiday Lecture for Schoolchildren, *“ Electric 
Motors and the Electrical Industry,’’ G. H. Rawcliffe, 2.30 p.m 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Dec. 16.—39, Eimbank Crescent, Glasgow, “* 
D. C. Gilles, 6.30 p.m. 


Tues., Applications 


of Digital Computers,” 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Dec. 12.--Steam Group Discussion : 1, Birdcage Walk, 
Westminster, London, §S.W.1, “ Boiler and Component 
Troubles,”’ 6 p.m. 

Mon., Dec. 15.—Dersy A.D. Centre : Midland Hotel, Derby, 
“ Years of Development,’’ R. A. Wilson-Jones, 7.15 p.m. 
% ScottTisH A.D. Centre : Institution of Engineers and Ship- 
builders, Glasgow, Technical Film Show, 7.30 p.m. %& MID- 
LAND GRADUATES’ SECTION : Birmingham Exchange and 
Engineering Centre, Stephenson Place, Birmingham, * Indus- 
trial Hydraulics,” A. C. M. Sigsworth, 7 p.m. 

Tues., Dec. 16.—LONDON GRADUATES’ SECTION : 1, Birdcage 
Walk, Westminster, London, S.W.1, “* Work Study,’ G. W. 
Thornton, 6.30 p.m. 

Wed., Dec. 17,—LUBRICATION GROUP : 
minster, London, S.W.1, Discussion on ** Soluble Cutting Oils 
in General Engineering Workshop Practice,""6 p.m. 4 NORTH 
EasTeRN A.D, CentkE : New Chemistry Theatre, The Uni- 


1, Birdcage Walk, West- 


versity, Leeds, ** Air Suspension for Road Vehicles,’’ J. H. 
Sainsbury, 7.30 p.m. 
Thurs., Dec, 18.—LONDON GRADUATES’ SECTION : Visit to Daily 


News, Ltd., Bouverie Street, London, 9.15 p.m. 

Fri., Dec. 19.—JAMES CLAYTON LECTURE : 1, Birdcage Walk, 
Westminster, London, S.W.1, “ The Hydraulic Turbine in 
Evolution,” P. Danel, 6 p.m. 


INSTITUTION OF MINING AND METALLURGY 


Thurs., Dec. 18. Geological Society, Burlington House, Picca- 
dilly, London, W.1, * Adsorption Kinetics Applied to Flota- 
tion,” H. Marchandise, and “ Structure and Economic Mineral- 
ization of the Silvermines District, County Tipperary, Eire,” 
H. N. Rhoden, 5 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


To-day, Dec. 12.—NEWCASTLE UPON TYNE SECTION : Rutherford 
College of Technology, Northumberland Road, Newcastle upon 
Tyne, Film evening, 7 p.m. 


Wed., Dec, 17.—Scor TISH REGION : North British Hotel, Princes 


Street, Edinburgh, “ Gear Production,” Ww. Harrison, 
; 7.30 p.m 
Thurs., Dec. 18.—-SCOTTISH REGION : Institution of Engineers and 


Shipbuilders, 39, Elmbank Crescent, Glasgow, C.2, ** Machine 


Tool Development in U.S.S.R.,”" N. Stubbs. 7.30 p. m 


INSTITUTION OF STRUCTURAL ENGINEERS 


To-day, Dec. 12.—-WALES AND MONMOUTHSHIRE BRANCH: S 
Wales Institute of Eagineers, Park Place, Cardiff, Symposium 
of papers on “* The Education and Training of a Civil Engineer,”’ 
B. Neal, A. Harvey and A. Borlase, 6.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Dec. 12.—INAUGURAL MEETING: Pepys House, 14, 
Rochester Row, Westminster, London, S.W.1, Induction of 
William Milton Larke as president; Presidential! Address, 
“ Inspiration and Integration,”’ 7.30 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 
To-day, Dec. 12.—-Mining Institute, Neville Hall, Newcastle upon 
Tyne, ** Economics of Ship Time,’’ R. M. Thwaites, 6.15 p.m 

NEWCOMEN SOCIETY 


Wed., Dec. 17.—Lecture Theatre, Science Museum, South Ken- 
sington, London, S.W.7, ** Early Water Turbines in the United 
Kingdom,” P. N. Wilson, 5.30 p.m 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


Cleveland Scientific and 
Road, Middlesbrough, 


TreS-SIDE BRANCH : 
Corporation 


Mon., Dec. 15. 
Technical Institution, 
Film Show, 6 p.m 


PHYSICAL SOCIETY 

18 to 20.--Cavendish Laboratory, Cambridge, 
Interfacial Phenomena. 

PLASTICS INSTITUTE 


Tues., Dec. 16.—Wellcome Building, 183-193, Euston Road, 
London, N.W.1, ** Plastics in the Construction of Buildings,” 
V. H. Wentworth, 6.30 p.m 


REINFORCED CONCRETE ASSOCIATION 


Tues., Dec. 16..-M1DLAND COUNTIES BRANCH : Birmingham and 
Midland Institute, Paradise Street, Birmingham, ** The Design 
and Construction of Shell Roofed Buildings for Cadbury 


Thurs, to Sat., Dec 
Conference on * 


Bros., Ltd., at Moreton,”’ J. E. C. Farebrother and L. E. May, 
6p.m 
Wed., Dec. 17.—11, Upper Belgrave Street, London, S.W.1, ** The 


Articulation of Concrete Structures,”’ Lieut.-Colonel J. F. 


Field-Smith, 6 p.m 


ROYAL STATISTICAL SOCIETY 


Thurs., Dec. 18.—ORDINARY MEETING: London School of 
Hygiene and Tropical Medicine, Keppel Street, London, 
V.C.1, “The Determinants of Wage Inflation in the U.K., 

1946-56,"’ J. C. R. Dow and L. A. Dicks-Mireaux, 5.15 p.m, 

SHEFFIELD SOCIETY OF ENGINEERS AND 

METALLURGISTS 


Mon., Dec. \5.—The University Building, St. 
Sheffield, ** Continuous Casting at Barrow,’ 
7.30 p.m 


SOCIETY OF CHEMICAL INDUSTRY 
Thurs., Dec. 18 BUILDING 


George's Square, 
I. M. D. Halliday, 


ROAD AND MATERIALS GROUP : 


Lecture Hall, 14, Belgrave Square, London, S.W.1, Special 
Meeting, ** The Polishing of Roadstones,’’ D. J. Maclean and 
F. A. Shergold; “An Automatic Sieving Machine,’’ D. C. Soul: 


“Some Uses of Statistics in a Brickworks Laboratory,’’ R. 
Richards, 2.30 p.m.; “ The Determination of the Cement 
Content of Soil-Cement Mixtures,” P. T. Sherwood ; 
* Measurement of the Acidity of Bitumen by Potentiometric 
Titration,’’ D. H. Mathews, and ** Development of the Concrete 
Cube Test as a Measure of the Quality of Cement,’’ FE. Burke, 
5.30 p.m 

Fri., Dec. 19.—Corrosion Group: 14, Belgrave Square, London, 
S.W.1, “Modern Views of Electrochemical Processes”’ : 
* Cathodic Processes,’’ E. C. Potter, 2.30 p.m., and “ Anodic 
Processes,”’ T. P. Hoar, 5.30 p.m. 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


To-day, Dec. 12.—39, Elmbank Crescent, Glasgow, C.2, “* Some 
nae in the Use of the Quantovac in a Steelworks 
Laboratory,’’ S. Muir, 6.45 p.m. 
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STAINLESS ¢& 








FITTINGS 


FOR STEAM, AIR, 
GAS OR FLUIDS 


Screwed A.P.|., B.S.T.P.T. or socket 
weld in carbon chrome 
molybdenum or steel. 


FRANCIS CAIRD LIMITED 


AFRICA HOUSE - KINGSWAY - LONDON W.C.2. 


steel, 





stainless 


Tel: Holborn 557 





EJECTOR CONDENSERS 


THE MOST ECONOMICAL MEANS 
OF CONDENSING STEAM 
& VAPOUR FROM ENGINES, 


TURBINES, EVAPORATORS, Etc. 


VACUUM UP TO 28 INCHES 





NO AIR PUMP—NO TUBES 


SIZES:—120 TO 50,000 LBS. PER HOUR 


LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS, 
ABBEY ORCHARD STREET, 
LONDON, S.W.1. 


PHONE: ABBEY 5429 
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F. WIGGINS & SONS We hit our production 


target every time... 





“BRITISH ‘SPRINGS 
AND WASHERS 


WILLIAM 
FINUCANE 


Spri d 
“Froniogs) 


LTD. 


A.I.D. A.R.B. 





Fugitive things, production targets. Excessive time out for regrinds 


or schedules calling for heavy cuts on hard steel can play havoc with 


them. That's why we changed to ECLIPSE tool bits. Their H3 
cobalt high speed steel laughs at tough going—they hold their edge 
under the most severe conditions. ECLIPSE tool bits have certainly 


proved their worth in our shop 


now that we use 





ELGAR 3757/89 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 
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THE NATIONAL BOILER & 
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co. LTD. 
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MAIN LINE DIESEL ELECTRIC LOCOMOTIVES 






FOR BRITISH RAILWAYS 


“These Type 1 diesel electric locomotives 
of 800 BHP in service in the Eastern Region 
of British Railways were built by North 
British Locomotive Co. Ltd., with G.E.C. 
electrical equipment, and Type 16YHXL 
Paxman Engines. 


VORTH BRLPLISH 


LOCOMOTIVE CO. LTD. GLASGOW 
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Since /710.,, 


. the name of Horseley has 
been associated with major British P 
engineering achievements. 
The early pioneering spirit, evi- 
denced by the construction of the 


world’s first iron steamship in 





1822, is as strong today in meeting 
the challenge of contemporary 
engineering problems. 
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High Impact 
PVC tubing made 
by Extrudex Ltd 










Bracknell 

using Geon RA170 
Photographs taken at 
rhe British Petroleum 
Co. Ltd Refinery, 

Isle of Grain 


























Geon is a registered trade mark. 


— 


Day and night, night and day, 

11,000 feet of shatter-proof piping 
made with Geon RA170 High Impact PVC 
carries acid effluent safely away 
from the BP oil refinery 

on the Isle of Grain. 

Geon RA170 was chosen because it 
combines outstanding toughness— 
15-times that of ordinary PVC—with 
high tensile strength. lightness and 
resistance to chemicals and solvents. 
No other PVC so completely 

satisfies the requirements of piping 
for the petroleum industry, the 
chemical industry and all branches 
of civil engineering. 

Please write for 

Booklet No. 131 


BRITISH GEON LIMITED 


Sales and Technical Service 


ED Devonshire House Piccadilly London W1 


Telephone: Hyde Park 7321 
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Beg. his Sterling achievements ~ 


span the history of an era 


.and help to make that era memorable 


mented by quality contre f production which is second to none, 


f Sterling Metals are the ack mwledged experts in casting alumuniim and magnesium allovs 
, g y | 
by eandy ion ! mit < w K 


Sterling M: tals are at your service 





Spiral-bevel ar ‘ asi 


yand cover 


" Z5Z Magnesium-Zirconium Alloy 
for record-breaking M.G. EX.ISI car. 


bs imogand METALS LTD By courtesy of British Motor Corporation. 


afcemat mane = NUNEATON Nuneaton 4221 


Three H & W dual-fuel 
engines with H & W 
alternators. Each 


alternator set 
develops 330 kW 
at 428 r.p.m. and 
operates on 
sludge gas 








4 












Alternators and engines are 


H & W alternators supplied in all sizes 


of H & W design and manufacture 

thus ensuring our undivided from 100 to 5,000 kVA and voltages - 
responsibility for the complete to Il kV. with 

power set. We also supply the H & W 2- or 4-stroke turbo-charged 
necessary control equipment Diesel engines 


(“In line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 


HARLAND & WOLFF 


Belfa ii WA 1 TT ee ee 





BELFAST GLASGOW LONDON LIVERPOOL SOUTHAMPTON 
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LIGHT 
RAILWAY MATERIAL 


MINING EQUIPMENT 
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=( IRON and STEEL - PLANT and MACHINERY ) 


RAILWAY MINE & PLANTATION 
EQUIPMENT LTD. 


IMPERIAL HOUSE - DOMINION STREET - LONDON €E.C.2. 


Cables: Minplan London. 














Telephone: MONarch 7000 (2O0lines) - Grams: Minplan Ave.London. 
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OIL REFINERY, CHEMICAL 
& INDUSTRIAL ENGINEERS 
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SECTIONS OF £6,000,000 SYNTHETIC RUBBER PLANT 


budt for The International Synthetic Rubber Company Limited at Hythe, 
Prime Contractor, Blaw-Knox Company, Pittsburgh, Pennsylvania. 


Hants THE 
DETAIL ENGINEERING, PROCUREMENT AND 
MECHANICAL ERECTION BY MATTHEW HALL & CO. LTD. M A [ f b+ EW 4 A a L 


GROUP OF COMPANIES 
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THE |FOURTH DIMENSION yey 




















Space time ? In a casting, or a forging, a tiny space unfilled | 
a pros \\ 
will destroy, if it is not found in time. 
Member Companies of the Birfield Group were some of the 
a , ; sa \ 
earliest in this country to install regular X-ray examination \ 
| 
of their products as the 4th dimensional check on the quality | 


of their productions. Up-to-the-minute methods are part of 


the secret of Birfield Group success. Every Member Company 


of the Group is backed by the resources — manufacturing 
/ 


and technical —of every other company in the Group. 


Forgings for high-stress components 





Birfield Group 


BIRFIELD INDUSTRIES cro Wa STRATFORD HOUSE - LONDON - W.! 








through the 
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Lockheed 


REGO TRADE MARE 


Lockheed 
hydraulic controls 
have been chosen for 


the new BRISTOL 
high-altitude RAMJET 
test plant 


OUR TECHNICAL ENGINEERS 
WILL BE PLEASED TO DISCUSS 
YOUR HYDRAULIC PROBLEMS 


TOP RIGHT 

To control the amount of air fed to the 
ramjet on test, Lockheed hydraulic controls, 
including over 40 accumulators, have been 
installed by Bristol Aero-Engines at their new 
test plant. Six large gate valves operated by 
8” diameter cylinders are actuated by 
Lockheed finger-tip control. 


CENTRE 

Each control valve is hydraulically operated 
by fluid directed from two thrustor operated 
micro valves situated in the hydraulic power 
room. 


BOTTOM 
Pumps are used to charge accumulators asso- 
ciated with the operating equipment. Banks 
of eight accumulators are also installed to 
give a reserve of hydraulic power at each of 
the six valves. 


AUTOMOTIVE PRODUCTS 


COMPANY LIMITED 
SHAW ROAD, SPEKE, LIVERPOOL, 24 
Telephone: Hunts Cross 2121 


BRITISH 
MADE 
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STEELS ENGINEERING INSTALLATIONS 


clean airand 
exo) alige)i(-1elk—1aa)el-ig-116|a—— 














Architects:- G. T. Brown & Son, F.R.I.B.A., Sunderland. Consulting Engineer:- N. Vaur, A.M.I. Mech E., M.I.H.V.E., M. Cons E. Sunderland. 
This listing gives some indication of S.E.I. service 

Low, Medium and High Pressure hot water heating; Steam Heating; 

Domestic hot and cold water supplies; Gas installations; Ventilation 

Land and Marine; Air conditioning~ also on trains and ships; 

Dust extractions; Boiler House plant; Kitchen and Laundry 

installations; Plenum system heating; Electrical heating; 

Solid fuel, gas and oil fired equipment. 


STEELS ENGINEERING INSTALLATIONS LIMITED 
Head Office: Crown Works, Sunderland 

LONDON: 143 Sloane St., S.W.1. BIRMINGHAM: 172 St. Paul's Rd., 
Balsall Heath, 12. NEWCASTLE-ON-TYNE: 13 Brunswick Place, 1. 


Scottish Associates SE! (Scotland) Ltd., 
GLASGOW: 529 Sauchiehall St., C.3. 
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IF IT’S EQUIPMENT FOR 


SEWAGE DISPOSAL 
WORKS 


the Glenfield range offers a complete selection 
of Valves and Sluices for flow control purposes, and Micro-straining 


plant for effluent clarification. 


illustrated is the pump discharge floor of Humberside Pumping 
Station of the West Hull and Haltemprice Main Drainage Scheme, 
showing Glenfield electrically-operated sluice valves and check 
valves, and Gwynne-Glenfield hydraulically-operated automatic 
self-closing sluice and butterfly valves ; and a typical example of a 


Glenfield Micro-straining unit. 





- 


Micro-straining enquiries should be addressed to er 
CIVIL ENGINEER'S DEPARTMENT 1K i= 
GLENFIELD & KENNEDY LIMITED, NGIENFIELD & KENNEDY. LIMITED. KILMARNOCK 
105 PARK STREET, LONDON, W.1 
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Head Office & Works - KILMARNOCK, SCOTLAND 
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JOHN WILKINSON STARTED SOMETHING 


When John Wiikinson, the famous ironmaster, opened a foundry at Brymbo in 1798 

he started something that has gone from strength to strength ever since. Brymbo’s latest step 
in the direction of higher productivity has been the replacement by all-electric plant of 

its remaining open hearth steel furnaces. These were once the first of their kind in the 

United Kingdom: now a new electrical melting shop takes over. 

With the completion of this part of their current development programme, 

Brymbo Steel Works Ltd., become one of the largest producers of electrically melted 

steels in the country. John Wilkinson, we think, would have approved. 


carbon steels, including 
Silico-manganese BRYMBO : NR. WREXHAM : DENBIGHSHIRE : ENGLAND 
(One of the GKN Group of Companies) 


THE BRYMBO RANGE | 
of slabs and billets 
covers all types of 
low alloy and special f a5 
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The Sykes VS4A is a machine designed 
first and foremost for the fast shaving 
of fine pitch gears to a consistently 
high degree of accuracy ; especially 

for the precision finishing of 

fine pitch gears for electronic 
instruments, control mechanisms 

and similar precision apparatus 

The VS4A can shave spur and helical 
gears up to 4 inches in diameter and 

1 inch face width, 

with a pitch as coarse as 16 D.P. 

As with all Sykes machinery, 

the VS4A ts built to the highest 
standards of accuracy and rigidity 

It occupies the minimum of floor space, 
and its simple loading enables it to be 
operated quite easily by unskilled 
labour. If required, automatic 

loading can also be employed 

if you want perfection... 


highest accufacy, best surface finish and 


The VS4A, once loaded, will rapidly 
and automatically perform a full cycle 
quietest operation is achieved by gears which 
of operation varying from 13 to 45 have been shaved. If the fine pitch gears you 
roduce have a total composite error of 
more than 0.0003 inches, 
you should find out more about the VS4A 


seconds — depending on the material 


and characteristics of the component. 





PRECISION 
GEAR SHAVERS 











W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND 


and associated companies 

Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada 
Sykes Machine & Gear Corpn., Newark, N.J., U.S.A. 
W. E. Sykes Lid., Mascot, Sydney, N.S.W., Australia 


CONSISTENTLY... 








ENGINI 








R 








COTTONS 


now use the 


NEW silicone 


treated and 


ORONISED 


TRADE MARK 


FABRICS 


in their latest 


FILTER 


products. 













The new Siliconed and Coronised ‘ Fibre- 
glass” fabrics are ideal for hot gas filtration. 
They give long life, provide a high perme- 
ability factor and particle retention. 










write or telephone 













CROWN WORKS, PORTLAND ROAD 
LONGTON, STOKE-ON-TRENT, STAFFS 
TELEPHONE: LONGTON 23021 
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SULZER 


The quality of — 
workmanship for 
which Sulzer is 
renowned Is 
maintained throughout 
every machine 
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Axial Flow Blower for blast 


Please write for literature to: furnace air. Type A.C. 7st. 45-70. 


SULZER BROS. (LONDON) LTD. 
31 Bedford Square, London, W.C.1. 


| Telephone: MUSeum 7890 


Supplied to the Societe 


des Hautfourneau de la Chiers 


Longwy, on test bed in works, 


upper casing removed. 
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Landmarks 


of Today 





Architects and Surveyors, Bradshaw Gass & Hope, F¥.R.1.8.. 


‘OO 


CONSTRUCTIONAL ENGINEERS 
Oo co 0 


The new Headquarters building for the Salford 
City Police is a fine example of modern construc- 
tion. The strength of the force can be compared 
with the solidity of this building for which we 
fabricated and erected the steelwork to the design 


of Bradshaw Gass & Hope, FF.R.I.B.A. 























Registered Office and Works : Telephone : TRAfford Park 2341 (10 lines) 


OCEAN IRONWORKS -: TRAFFORD PARK - MANCHESTER 17 


London Office : 68 Victoria Street, S.W.1. Telephone : VICtoria 1331/2 ° Technical Offices at Birmingham and Nottingham 


dm WD 73 
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MACHINERY 
INSTALLATIONS 
LIMITED 


60a HIGH ST. - 
LONDON W.3. 


ACTON 
ACORN 6044 (PBE) 


ENGINEER 81 





DISMANTLING 7 
REMOVAL RA 
ERECTION i: on 
INSTALLATION 
MAINTENANCE 


TRANSPORTATION OF 
MACHINERY AND PLANT 
INDUSTRIAL 
COMMERCIAL - DOMESTIC 
ELECTRICAL CONTRACT 
WORK 


Telephone 

BIRMINGHAM MIDLAND 5731! P.BE 
CARDIFF 25471. GLASGOW CITY 6597 
NEWCASTLE UPON TYNE 22336 








Achieving 


output cheaply  «% 
through NIAGARA 


Here is a NIAGARA continuous 
bucket and belt dewaterer that 
makes light work of a heavy job. 
Like all other NIAGARA mechanical 
handling plant, this equipment 
can be built to exactly 

suit your handling needs. 

Ask NIAGARA before you 
decide on any dewatering 








or mechanical 
handling units. 
Enquiry costs nothing 
and our suggestions 
save money 

in daily working. 





Sole manufacturers of 


“ TENEMAX ” 


Regd. TRADE MARK 


PIANO WIRE 
SCREENING 


SURFACES Call us in without obligation 


NIAGARA 


SCREENS (Gt. Britain) LTD. 


The solution to 
damp and difficult 
materials 


No heating required 


Fullest particulars 
on request. 
Telephone : ENField 6622 (4 lines) 

















STRAYSFIELD RD., CLAY HILL, ENFIELD, MIDDX. = 









’ er : ' 
| 
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HIGH QUALITY mcs) 







& MACHINE TOOL CASTINGS 
3 












HEAT & WEAR RESISTING UPTO 10 TONS 





als ioe SPHEROIDAL GRAPHITE /RON & STEEL 


MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 23612 


—— a Atnnic. oe > 


“STORAGE & TRANSPORT TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 
Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 

When ordering specify M.S.L. 


25 Yours enperrwy 1 
Fralnicated saree - 


= Write for full particulars to :— 


i METAL STRUCTURES, LTD. — 
Angel Factory Colony, Angel Rd., Edmonton, N.18 = 
Phone: Edmonton 6601/2/3 Grams: Metstru, Southtot, Londen. 
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BY TEST—THE BEST 


“PALNUTS” 


the really safe 
locking washer 


FITS ON TOP g 
OF THE NUT || y al 
ote ll y ; pa ; 
STAYS LOCKED Wen, it? 


Send for details to: 


THE PALNUT CO. LTD. 
(Esed. 1919) METAL CASED OR ; Rotary shaft seals for high speeds. Hair line lip contact 
d t spring loadir nsure minimu 
Pape A ge en METAL INSERT | feaation fous. Gomploce range of seals for shalt slees §° 
P i to 10” ex stock. Special seal sections for pressure 
HOVE, 3, SUSSEX SEALS WITH applications. 
GARTER SPRINGS 





Tel: HOVE 70427 Grams* PALNUT HOVE 











th, thi, Yi Yl. ttn tt, Yb tit Yt ti tie YU. Ye 


All British Standard and pre-standard sizes ex stock 
PRECISION in addition to a large number of non standard and 
MOULDED American sizes. Pioneer flash free ‘O’ Rings are 
deal for static or slow reciprocating application 
‘Co 
O’ RINGS over a wide range of pressures. 





WY th tlt. tte (Witt. Yt tt tit Ld We Wh Wh ti Whi 


PRECISION 


ini GROUND Ground to close — on the —_— —: 
I 
HAMMERED OR | RECTANGULAR satin prams nuipeaiegiegienion. § 
SECTION RINGS 
H Y D R A U L l C P R E S b) E D | thn: tt Ws th; tlt Yt th) Yt ttt: ttt Wh ti Yh Yun 


A special section Sealing Ring superior to ‘O’ 
Rings or Rectangular Rings on low pressure 
applications up to 600 p.s.i. Cannot roll or twist 


NU-LIP RINGS in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 
able with British Standard ‘O" Ring sizes. 

| Wt Wht Whi Wht Wht Whi Wt t. Witte Wi tt Wi Wi 


SE: ON HYDRAULIC 
as 





Used as hydraulic and pneumatic Piston Seals, 
hydraulic cylinder or valve stem packings. 
Pressures up to 1,500 p.s.i. Six types are 
available in a wide range of sizes 


PACKINGS 


IN STEEL | & WIPER SEALS 
BLACK OR MACHINED 
TO 24 TONS 


* 
coo Pioneer Oilsealing & Moulding Co. Ltd. 


PROPRIETORS 














COTTONTREE WORKS, COLNE, LANCASHIRE TELEPHONE: WYCOLLER 47! (8 lines) 








SPECIAL PURPOSE 


SHOT BLAST EQUIPMENT 


A TYPICAL EXAMPLE IS TO BE SEEN 
IN THE PHOTOGRAPH, WHICH SHOWS AN 
AIRLESS PLANT WITH A_ SINGLE 
IMPELLOR CLEANING TWO _- TUBES 
SIMULTANEOUSLY. THE TUBES ARE 
ROTATED AND TRAVERSED BY ROLLERS. 
THE PLANT IS SUITABLE FOR’ TUBES 
FROM 2ins. DIA. TO |0ins. DIA. 


RATE OF CLEANING 20 SQ.FT./MIN. 
LET US QUOTE FOR YOUR SPECIAL REQ’S 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS : BLACKFRIARS ROAD, MANCHESTER 3 
Photograph by kind permission of Weldiess Steel Tube Co. Ltd., Wednesfield TELEPHONE: DEANSGATE 4648-9. TELEGRAMS: BLAST, MANCHESTER 





























MEE 


















FULLER ELECTRIC LTD 





ELECTRIC HOIST BLOCKS 





b 


AND CRANE CRABS 








range of hoist block 
general 


The ASEA 
equipment 
requirements, 
features 

@ Totally enclosed gearing, brake 


switchgear, 





covers al] 


gives you these 


mechanism, motors, 
etc. 

@ Built-in including 
emergency brake to 
limit lowering overspeed. 

@ Built to the highest standards 
throughout. 


brakes, 
centrifugal 


NGINEER 


y 
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Sole U.K. representatives for 


ASEA Sweden 
FULBOURNE ROAD 


LONDON 


E 


i 











A. 





FULLER 











Seoneanaealh 
P, ELECTRIC 





DIAMOND 1898 - 1958 JU 
Telephone LARkswood 
4iso at Birmingham, Glasg 


A member of the Hawker Siddeley Group 
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PEGLER & LOUDEN LTD 


54 BROWN STREET 113 MEW BRIDGE STREET 87 SHAW STREET 


Le] ele), Mam, | 3 for .\-3 8S ee i ele) & 





mechanical leathers 
for All industries 


Leathers illustrated are just a few 


of a wide range of Barrowfield i Hi | 
products tailor made for customers pg peP ieee 
in different fields of industry r be , 


If you think that leather can do bid Wee ro 
i cal AND SON LTD. 


a particular job better than the 
material being used at present 


or are thinking of an entirely ™ ' 4 in W [ [ E N H A L | 


new application, please draw on 


—- ef oC wey STAFFS. 


technical advice 





BARROWFIELD LEATHER CO LTD mers 


herd Office SOLWAY STREET, GLASGOW, s.e “URRIERS 











ECONOMY 


is the key-note... 


This new super-economic boiler installation has 
produced excellent performance figures during 
the past twelve months. £20,000 nett 
saving has been effected. Outlet 
temperatures of 400°-450'F. 
with CO, up to 13° have 
been easily maintained. 
Nightingale Road Factory, 


Derby Photograph by 
courtesy of Rolls Royce Lid 


NETHERTON, DUDLEY, WORCS. 


Telephone: Cradley Heath 66417. 


London Office: Bank Chambers, 329 High Holborn, W.C.1. 
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The Hall Mark 
tells a story... 


For 650 years these marks have provided a 
unique guarantee of maker, quality, origin and date. Shown 
below are those which would appear on an article made 
by Zedd and Co. Ltd., from Britannia Silver (indicated 

by the figure of Britannia) made in Birmingham (the 
Anchor) in 1950 (the letter ‘A’ drawn a particular way). 








This mark is also an accepted world standard 
of quality in engineering ; foremost in design 
From the wide range of 
Alldays and Onions products we show you 
here the P.B. HAMMER. 


and efficiency. 





ALLDAYS © 
eons 


GREAT WESTERN 
WORKS 


BIRMINGHAM, 11. 
Phone: ViCcoria 2251-4 


London Office: 2 Queen Anne’s Gate, Westminster, S.W.1. ‘Phone: WHitehall 1923/4/5 | 
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On making 
an impact 





C-R-A-C-K! 


sounding impact, even with odd-looking cars (and drivers) 


Head-on collisions produce a re- 


shows. Results are startling and 


the 


illustration 


On 


such as the 


often disastrous. other hand, using controlled 


impact as a means of reducing industrial materials, B.J-D 


Crushers give highly satisfactory products. Materials fed 


into the crusher are subjected to blows from hammers 


attached to a revolving rotor. In the case of the FLEXTOOTH 


Crusher, shown below, the hammers swing as they rotate 
so that the blows are particularly sharp and telling. There are 
many other types of crusher in the B.J-D range, each securing 


opumum results 











on particular 


applications. 


CRUSHERS 


for most industrial applications 


BRITISH JEFFREY-DIAMOND LIMITED, 


CRUSHER AND INDUSTRIAL DIVISION, 15-17, CAXTON STREET, 


LONDON, SWr 
WF 5080 








46 THE ENGINEER Dec. 12, 1958 


THE ANSWER TO THE BIG DRIVE PROBLEM... 





Publications 
for 
Fan Users 


FAN PERFORMANCE TESTS 
F.M.A. CODE 3 


The fan test code conforming to 
modern practice, compiled by a 











Technical Committee of the Fan 
Manufacturers’ Association. Covers 
definitions of fan engineering terms; | 
measurements and computations, fan 
laws, methods of test, working 
formule 

Ilin 8¢in., bound stiff covers, | 
price 10s., post free 











HANDBOOK OF THE 
FAN ENGINEERING INDUSTRY 


A factual survey of fan engineering, 
giving a concise guide to types of 
fans, ancillary equipment, and 
general ventilating requirements 





Covers ventilation of buildings, 


ships, mines and tunnels ; just, 
stahisceis ie " UNIQUE CONSTRUCTION OF 


steam and fume removal ; drying, 
boiler draught ; forge blast; gas 

ay 
boosting ; pneumatic conveying 


Ilin 84in., price 3s. 6d., post free CUTS TRANSMISSION COSTS 







Obtainabi nm 
MEENEDNE JrOM Dixel V-Rope is built up from a continuous vee-shaped binder DIXEL V-ROPES 
FAN MANUFACTURERS’ ASSOCIATION, of high tensile strength ; on the narrower face is riveted a series are made in sizes from 
. of equally spaced elements. This gives extra grip and increased 1 ae 
59-62 High Holborn, London, W:C.1 power with fewer ropes i” to 23 


Dixel V-Rope’s durability, strength, and the advantage that it can 
be spliced endless with solution and rivets or with our ‘‘Quickfix"’ 
bolts on site means lower maintenance costs and continuous 


i working 
2 For main engine, generator, and counter-shaft drives Dixel V-Rope 
is unmatched. Dixel V-Ropes are also made in sizes to replace the 


D’ and ‘E' sections of rubber vee ropes 


if pER are installing, or converting heavy transmission drives yo i oO re Cc oO M p A ia 7 Ee P oO W EB R 


will save money if you consult Dicks 


TRANSMISSION SERVICE... 
Technical advice without obligation from qualified 
representatives at 
Glasgow, London, Birmingham, Bristol, 
od Manchester, Leeds, Newcastle, Dundee, Belfast, 
R. & JS. DICK, Lt * Dublin, Amsterdam and Vienna. 


DROP FORGING 























Power Transmission Engineers since {885 


Agencies throughout the world. American factory at Passaic, New Jersey 








EQUIPM ENT | Head Office, Greenhead Works, Glasgow ¥S. ec. |: Bridgeton 2344-5-6-7 Telegrams: Guttapercha, Glasgow. 


The choice 
is often 
difficult 


BRETT'S PATENT LIFTER C2 L™ 


FOLESHILLE WORKS, COVENTRY 


Prone 89038 Crome “LIFTERS” CovenTay 














COMPLETE PLANT 


for 


Waste Recovery 


and 


\ Effluent Treatment — May we pick the winner for you... 

When choosing between Die Castings or Hot Pressings you can count on us 
for sound, unbiased advice! We make both HOT PRESSINGS in Brass, Bronze, 
Copper or Aluminum and GRAVITY DIE CASTINGS in Brass, Bronze or 
jiuminium. The unique experience of our organisation...two separate yet 
inter-related operations under one roof... will ensure that your choice is correct. 


NORRIS BROS. LTD = For a constant or phased supply of DIMENSIONALLY ACCURATE 
s — i PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
53 VICTORIA STREET, S.W.! Representatives are always at your service. 
Tel: Abbey 6132 BRASS PRESSINGS (LONDON) LTD. 
ESIGNERS AND SUPPLIERS THE NON-FERROUS DIE CASTING CO. LTD. 


OF ALL PROCESS PLANT ' Non-Ferdica Werks, Nerth Circulor Road, London N.W 2 Tel: GLAdstone 6377 17324 
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THE SIZE ‘O° 


DONOVAN A.C. DIRECT-ON-LINE 


CONTACTOR STARTER 


WITH INTERLOCKED LOAD-BREAKING ISOLATING SWITCH 


with meet with your approval | 













And here are some of the MAIN reasons why . . Isolating switch (load breaking type) will switch up to eight times current 
Isolating switch, mechanically interlocked with lid (but the interlock can be, if maximum full load h.p., at power factors between .2 to 3 witch is chassis r nted 
necessary, ‘‘ defeated '’ for test and inspection, and thus normally, when the lid is and can be padlocked On or Off 

oO Idec 

pen, live parts are shielded The sheet steel case, bonderised before painting and stoving, has a ft-off ** Id 
The use of a starter with combined interlocked isolating switch, makes for SAFETY for easy access and can be padlocked closed. Lid fitted with neoprene gasket 


MY ! i . 
and ECONO The latter because one piece of apparatus instead of two is used Dimensions and rating data, etc. 


with consequent reduced installation costs Box size only 113” 7” x 4§°. Rating 3 h.p.-380/SSOv. 3ph. Starters can be 
) R i t ll t , 

Other SUPPLEMENTARY reasons why this starter will meet with your approval supplied with Start-Stop pushes in lid, or Overload reset button only in lid, or 
eee with switch for ‘‘ Auto-Off-Hand "’ control Whole assembly complies with 
Contactor starter interior, chassis mounted, and easily changed. B.S.587, Contactor with B.S.775, and Isolating switch with B.S.6! 
Thermal overload heaters for contactor starter, to suit different horse powers, ATTRACTIVELY DESIGNED AND FINISHED 
easily fitted 

GRANVILLE STREET, BIRMINGHAM 1 London Depot: 149-151 York Way, N.7 Glasgow Depot: 22 Pitt Street, €.2 





Sales Engineers available in LONDON ° BIRMINGHAM - MANCHESTER © GLASGOW ~- BELFAST - 


BOURNEMOUTH 











FIRST GLASS WORKMANSHIP 


\ 
THE BEST OF EQUIPMENT 








WRIGE 
wl a hi BROTHERS LIMITED 


London Office : 197 Knightsbridge, S W.7 Tel : Knightsbridge 2525 TELEPHONE 7161 ENGINEERS CHESTERFIELD 
TELEGRAMS ‘PLOWRIGHT’ 
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> RHEAX HYDRAULIC CLASSIFIERS 
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are in use at KARIBA GORGE on the Zambesi River, bound- 
ary between Southern and Northern Rhodesia, where 
Africa’s largest Hydro-Electric Power Station is being 
built. RHEAX past and present installations also include 
Ybbs-Persenbeug Austria, Zervreila Switzerland, Serre 
Poncon France, Luenersee Austria, Campo Moro Italy, 
os Gioveretto Italy, Gougra Switzer- 
land, Roselend France, Malvag- 
lia Italy, Jochenstein Austria, 
Grandval France, Kaprun Austria, 
Vaiont Italy, Mae Italy, Frera Italy 
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Do you want a Silt-Free Sand? A special fine aggregate? Better 
sand grading means better quality concrete to suit your specifications. 
Rheax Sand Classification offers you:— 


Sand specially graded to your exact requirements. 
A hydraulic separator that actually SEPARATES. 


Separations at any required size between mesh 7 
and mesh 150 at any required capacity. 





| No moving parts to maintain. 


Send now for full details of Rheax Sand Classification to :— 


MILLARS’ MACHINERY COMPANY LTD 


Pinners' Hall, Great Winchester Street, London, E.C.2. 
Telephone: London bisa 4266/9, 4260, 1521/5. Telegrams: Milamax, Stock, London. 
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members of the Cable Makers 





VER 100 years ago the Romans built the roads bor over too vears 


whose names are still familiar to us—Fosse Way, Association have been concerned in all major advances 


Watling Street, Icknield Way, Ermine Street and many in cable making. Together they spend over one million 


others. Often following tracks old before the Romans pounds a year on research and de velopment. The know 


came, these broad, straight roads provided vital com ledge gained is available to all members. This co-operation 


munication tor the legions, and tor the administrators and has contributed largely to the world-wide prestige that 


merchants who followed in their steps. In road building, C.M.A. cables enjoy, and it has put Britain at the head 
as in many other fields, the Romans set a standard which of the world cable exporters, 


few have equalled since Technical information and advice is treely available trom 


In cable making, too, standards are of vital importance inv C.M.A. member 


ge ane sc acormmmmmn a8 













Insist on a 







i h J ick I 
one _Grcngate re Rubber Co cable with the 
Hackt ( ° Hi I rapt \ ks ¢ 
& | I I Ca Ltd Metropolita " 
Flect ( e & I ul Cable Works Ltd. (The C.AM.A. label 
Ge t t ( H Ca & | ber ¢ Lta Siemens 
Fd S 1 | " Ltd The Telegraph 
Cor 1 & M t 
CMA { 
The Roman Warrior and the letters *C.M.A.” are British Registered Certification Trade Marks. 
~ . . ‘ ’ . T 
CABLE MAKERS ASSOCIATION 
CABLE MAKERS ASSOCIATION, g2-5s4 HIGH HOLBORN, LONDON, W.Ci1. TELEPHON|! HOLBORN 7633 
CMA23 
| 
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MEEHANITE 


Regd. 


iron castings 
for 

general 
engineering 


Extreme left : Small machine frame, 
weight 770 Ib. 
Left: Machine base. weight 910 Ib. 


Above: Maiuscellaneous selection of machine tool castings 
weighing from 20 to 360 /b. 








We are makers of all types of castings for general engineering and 
the machine tool trade. 

The castings shown in these illustrations are made in varying grades 
of “* Meehanite ” to meet customers’ requirements, and show con- 
sistently good machining qualities. 


The word MEEHANITE 1s a registered trade mar} 





Armature hubs, weighing 
from 330 10,920 /b. 








THE BUTTERLEY COMPANY LTD - RIPLEY DERBY - ENGLAND Tel: RIPLEY 411 (9 lines) 


London Office : 9 UPPER BELGRAVE STREET, S.W.1. Tel: SLOANE 8172 3 
cs 
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A significant development 










in the design of steam 
turbo-generators for power  (jtcqiit: = 


stations is the increase 


in the power output of 







PARSONS 200 MW cross-compound turbo-generator (View of low 
pressure line only). Four of these machines are under construction for 
the Hydro Electric Power Commission of Ontario, Richard L. Hearn 
Generating Station. Steam conditions: 1.800 lb/ins* pressure, 1,000°F 
temperature, reheat to 1,000°F 












individual machines. 
This is evident in the range 
of large turbo-generators 


now under construction 





at Heaton Works. 


TURBO-GENERATORS 






Cc. A. PARSONS & COMPANY LIMITED - HEATON WORKS - NEWCASTLE UPON TYNE G 
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STEEL PRODUCTS OF INTERNATIONAL REPUTE 


in JAMAICA 


a 


Here is one small part of an installation of Welded Steel Tl 
Precipitator Tanks in course of erection at Williamsfield, *8 , 
Jamaica, at the Kirkvine Works of Alumina Jamaica 

Ltd. The tanks were manufactured at the South 


Durham Malleable Works, Stockton-on-Tees. 


After fabrication and test assembly at Stockton, the 
component parts were shipped to Jamaica. With them 
went a full crew of South Durham’s trained erectors 
and welders whose tour of duty overseas has since 
covered the installation of one of the largest mineral 


processing plants in the western hemisphere. 


Work on a similar Alumina Jamaica plant at Ewarton, 


is now nearing completion. 


All over the world, South Durham Welded Steel Tanks 
and Pressure Vessels are serving a wide variety of 
industries and maintaining the national reputation 


for high quality products and good service 


The services of the South Durham Technical Advisory and Drawing Office 
Staffs are available at all times to engineers engaged in the planning or 


development of projects involving the use of any of the Company's products. 


SOUTH DURHAM 


Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS. 


Middlesbrough 2631 (14 lines). Telegrams and Cables: “‘Carfleco,’’ Phone, Middlesbrough. Also at West Hartlepool, Stockton-on-Tees and London 


Telephone: 
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Accepted by Lloyd's Register of Shipping 















and all leading insurance companies as manufacturers 


of fusion welded pressure vessels to any standard required. 


CLARKE, CHAPMAN & CO. LTD. 


Victoria Works + Gateshead,8 + Co. Durham 
LONDON Dunster House, Mark Lane. London €.C.3 
GLASGOW |!16 Hope Street, Glasgow 2 


MANCHESTER 8 King Street Manchester 2 


(hele Chapman STEAM GENERATING PLANT FOR INDUSTRY 





N 
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StF with ‘DRUM’ pumps 


Photo by courtesy of Thomas De La Rue & Co., Ltd. 


These bronze contact “Drum’’ Pumps at the Tynemouth factory of 
Thomas De La Rue & Co. Ltd. circulate synthetic varnishes for impregnat- 


ing paper and fabrics. They have a capacity of 3,500 gallons per hour 


against a pressure up to 100 Ibs, per sq. in. 
“Drum” Pumps are available for pumping liquids of any viscosity. 


OTAp, 


UB oOM rf | IMB 
“"stO™ 


THE DRUM ENGINEERING COMPANY LIMITED 

HUMBOLDT STREET, BRADFORD. Telephone Bradford 22358 

London Office: 38, Victoria St., Westminster, S.W.1. Telephone Abbey 3961 
Branch Offices in Glasgow, Newcastle, Manchester and Birmingham. 
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Infinitely Variable 


3 H.P. Varigear 18 to 94 r.p.m. 


Infinitely 
Variable 
4 H.-P. 
10 to 50 r.p.m. 


me infinitely 
_ Variable 


3 H.P 
400 to 
2,000 r.p.m. 


—— 


Compact purpose-made power drives are our business 


PETER RAYNERLTD RAYNER 


121 WHITEHALL RD~ LEEDS 12 Telephone: LEEDS 33864 





























You never need to improvise with Rawlbolts. There are types 
exactly right for every bolt-fixing job, No. 5, for example, 

for the support of pipework, and No. 2 for use with Pipe-hangers 
and other gas fittings. Hook and Eye Rawlbolts (Nos. 3 and 6) 

have many uses, such as providing anchorage for guy ropes 

and cables, supporting suspended ceilings, etc. There’s the Loose 
Bolt Rawlbolt (No. 1), inserted after the machine is slid into 
position, and the Bolt Projecting Type (No. 4), ideal for wall-fixings. 
Rawlbolts give you bolt-fixings of enormous strength in a 

fraction of the time taken by any other method. 


HEADS are better than one! 


Lvegy bolr-txing job & Far quicker with 


RAWLBOLTS 


BS80 


 RAWLBLUG 





(>) 3 
WY 
Eye 


Pipelianger 
Rawiboit 


Bolt 
Rawibolt 





Rawiboit 


=H] 


Rawiboit At 
pease ty 
Rawiboit 
| Pipe Clip q 


! 
} 
‘ 
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5 )) 
] fitted 














THE RAWLPLUG CO. LIMITED 


CROMWELL ROAD - LONDON : S.W.7 


oy 
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SPECIFY ‘*REAVELL” 


FOR EFFICIENCY 4nd RELIABILITY 
RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS | 
TURBO COMPRESSORS 


PRESSURES FROM 
1 To 10,000 








| 





Ft ie 








LBS. PER SQ. INCH 
Ss ror AIR, HYDROGEN, 
_ OXYGEN, NITROGEN, 
ann OTHER GASES. 


ose nt 





REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telegrams: ‘‘REAVELL”’ Ipswich Telephone: Ipswich 56124 (3 lines). 























wc Storage 
-"< and transport 
\ of liquids . 








er 


CAMBRIAN WAGON & E 








NGINEERING COMPANY LTD. 








TIVTTTTTTTTT TTT 
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| il i @ Storage tanks of all capacities 
i i @ Rail and Road Tankers 


CAMBRIAN are especially equipped to supply 
the increasing needs of industry for the 
storage and transport of all types of liquids. 





MAINDY - CARDIFF 
Telephone: Cardiff 29611 (6 lines) Telegrams: Wagons, Cardiff 
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scores again 


When it comes to producing wirecloth—* United” take 
some beating. Long experience of industry’s 
wirecloth requirements in all its various aspects 

j- 400 mesh enables “‘United”’ to give a service which 
is second to none. 
Normal meshes in standard metals are available from 
stock and wirecloth can be woven to your 


own specification from 1 to 400 mesh. 


THE UNITED WIRE WORKS LTD 


GRANTON ° EDINBURGH SCOTLAND 


Telegrams & Cables: SCOTIA - EDINBURGH - TELEX Telephone: GRANTON 83245 (8 lines) 
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THE GLENBOIG UNION FIRE CLAY CO LTD: GLENBOIG - LANARKSHIRE - SCOTLAND 


Export Agents GENERAL REFRACTORIES LTD - 


GENEFAX HOUSE - SHEFFIELD 10 


j CANONBURY, N.1 




















/X 


PROTOTYPES 
EXTREMELY ACCURATE 
PLATE CAMS 
ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 
SPECIAL 
PURPOSE MACHINES 
Research Engineers Ltd., 





CAN 4244/5/6 


| Telegrams: “ Wilmaket, Nordo, London” 








McNEIL 


manhole doors 


for air-receivers, 


boilers, ete. 


HEAVY STEEL PRESSINGS 
FOUNDRY LADLES 

FABRICATED STEELWORK 
WELDED CENTRAL 


HEATING BOILERS 





CHARLES McNEIL LIMITED 
KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1 
Grams: “McNeil, Glasgow” Phone: South 1131 











LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


for Wire Rope 


Telephone: 


Manufacturers of Patent 


SNATCH BLOCKS 


also PULLEY BLOCKS and 
CRANE BLOCKS 


CARDIFF 23641 













Send for Brochures 
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Hannibal 


Special axles, with pneumatic or solid rubber tyre 
and wheel equipment, for all purposes orto speci- 


fication. 


RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 


86, Holloway Head, Birmingham 1. 
Tel: MiDiand 3475 (5 lines) 














10 TON 
ROLLER TURNTABLE 





y HOUGSON STREET - SHEFFIELD. 
_ PHONE. SHEFFIELD, 27463/4 

















WHO SAID 
REPETITION GREY 
IRON CASTINGS? 


1 oz to 1 cwt 


When the call is for Grey Iron Castings, Henley Foundries 
can answer it Swiftly, Economically 

@ Good Machining Properties @ High Dimensional Accuracy 
@ First-Class Finish and Appearance @ Repetition Work a Speciality 


HSNLSL FOYIVRISS 


All enquiries to: HENLEY FOUNDRIES LTD., BANNER’S LANE, CRADLEY, 
CRADLEY HEATH, STAFFS. PHONE: CRADLEY HEATH 66901 
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Pegiers 
CHECK VALVES 


/ 


HIGH QUALITY LOW PRICE 


Designed for working pressures up to 150 Ib. p.s.i., Peglers 
gunmetal check valves are available in a wide range of 
types and sizes. All are fully tested hydraulically. 

Such outstanding quality at a low price is the result of a 
long tradition of careful craftsmanship allied to modern 
production techniques. 


1060A HORIZONTAL or VERTICAL CHECK VALVE 1043 FLANGED HORIZONTAL CHECK VALVE 


Swinging type. Sizes }”-2” — Lifting type. Prong-type metal 
Female ends tapped BSPT valves. Sizes 4”-2”. Flanged to 
(taper) BS21 24”-3”— Female BST ‘E’ as standard or BST 
ends tapped BSPT (par) BS84. ‘F’ on requesé. 


1060 VERTICAL CHECK VALVE 1039 HORIZONTAL CHECK VALVE 


Lifting type. Prong-type 
metal valve. Sizes }”- 2” 
—Female ends tapped 
BSPT (taper) BS21. 
2)"-4”"— Female ends 
tapped BSPT (par) 

BS84. 


Sizes }”-2”— Female ends 

tapped BSPT (taper 
BS21. 24” and 3” Female 
ends tapped BSPT 


(par) BS84 


pn nnn rn an a ee ewe = 


Worth Noting 
Peglers for all gunmetal 
Lz valves and cocks on air, 
imited 
water, oil and steam ser- 
TATULL a vices. Write for catalogue. 


BELMONT WORKS DONCASTER 


BIRMINGHAM OFFICE 
28/32 THORP STREET - BIRMINGHAM 3 
LONDON OFFICE AND WAREHOUSE 
PRESTEX HOUSE - MARSHALSEA ROAD .- S.E.1 


PEGLERS LIMITED 
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Ellison Medium Voltage Switchboard and 
Rotor Starters in service at the Stowey 
Pumping Station and Treatment Works. 


Bristol relies on ELLISON for 
CHEW VALLEY SCHEME 


AND VICTORIA, BLAGDON, CHEDDAR AND BARROW PUMPING STATIONS 


Ellison switchgear and starters have been chosen 
for part of the Chew Valley Lake Reservoir Scheme 
and major pumping stations because of their proven 

performance in service. Reliability is the hallmark 
of Ellison switchgear. It is the result of over half 
a century’s experience and of painstaking care 


in design, research, manufacture and testing. 





An Ellison Medium Voltage Korndorffer Starter Switch- 
board in service at the Che Stoke Pumping Station. 


nat ‘| Continuing a Tradition 


BIRMINGHAM ENGLAND 





786 








99 
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thread 
Inserts 


Heli-Coil Inserts are self-anchoring thread liners made from high 
tensile stainless steel wire. In tapped holes they provide a 
conventional thread with higher loading strengths and greater 
resistance to wear and stresses than unprotected threads. The 
Heli-Coil eliminates stripping, seizing, galling and corrosion. 
It literally armours the thread. The Heli-Coil offers a unique 
opportunity for product cost revision. It is ‘‘a natural’’ for 
automation, it can make dramatic cuts in time and labour costs. 
Assembly is the ultimate in simplicity — just drill, tap and 
install. The Heli-Coil saves weight and space. It improves the 
serviceability and appearance of the end product. We suggest 
you write soon for data on Heli-Coil, the British-made Insert 
that is available internationally. It is a product of the day and 


this atomic age. 


For further details write for Sales leaflet APL.48/E.5 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 


Tel.: Beverley 82212 


> ia SK HELI-COIL is a registered trade mark 
e 
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YNCH LAW 
or VERMIN 


Summary execution is the only way to deal with such vicious 
thieves and despoilers as rats and mice, and we’re the guys to 
do the job. Instead of a noose we employ modern, scientific 
methods of destruction, and we also kill those equally 
horrible plunderers of property, fleas, bugs, cockroaches, ants 
and crickets. If your property is being raided, let us send a 
posse to your aid. DELAY MEANS INCREASED 
LOSSES. 


B. L. & N. PHILLIPS L” 


Vermin Destroyers 
124 SOUTHWARK ST., LONDON, S.E.1. Tel.: WATerloo 5546 


BIRMINGHAM : 208 County EDINBURGH: Pesticidal Services LEEDS: 21 Upper Mill Hill. 
1 


Chambers, 664 Corporation Street. (Scotland) Ltd., 34 Bernard St., el.: Leeds 2-5266 
Tel.: Central 1176 Leith, 6. Tel.: Leith 38393 
BRISTOL : Swan House, GLASGOW: Pesticidal Services /!VERPOOL: 82 Rumford Place, 5. 
112 Hotwell Road, 8 (Scotland) Ltd., 93 Waterloo St. -s LARS 20 
Tel: Bristol 20512, Ext. § Tel: City 0735 


BELFAST : Pesticida) Services 
EXETER: 21 Church Lane, Sidwell SOUTHAMPTON: 14 Howard Rd. (Ireland) Ltd., 153 Upper North 
Street. Tel.: Exeter $4181 Shirley. Tel.: Southampton 25307 Street. Tel: Belfast 26998 
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At Feltham, the latest facilitie 


are available for the complete 
manufacture of precision 


, 
1 Special gears— 


ground case-hardened 


gea;rs, 





helical and spur, up 
in either prototype or produc- to 12” diameter 
tion quantities. Where special 
ways gears are not necessary, quick 
delivery may be made from the 
of Centrax range of pre-designed a { range of 6 
gears We also design and liametral pitches with 
° manufacture complete gear 3 helix angles or in 
ordering jn. ea 


precision ground 


gears 














SS 


Send for Brochure No. 20 








CENTRAX LIMITED 
Victoria Road, Feltham, Middlesex 
Telephone: FELtham 4851-5 








S : Cables: Centrax, Feltham 
L eet a> § 

ja that yemoving grease &G6.C £ 
ir ily deposits was @ 
“8 iy ob you'd think of si ‘ | , : 

e } ’ 
peat fithy bits of 6 E ¥ & | 
acon and splodges of Mc ' oO aye ¥ Ee 
a and sigh and s@ DE a 
ade put you'd | AD G I 


he ad. 
UNK has solved 
roblers and 











simp! 
then hose 0° 
As if by 
of qrease 
There's nothing 


magic all 
water. eset 
traces 
disappe@ 
finer for the spee 
dirt, grimes 
grease; oil 
and sludge- 


dy * emoval of 











THE WORLD'S | 
FINEST 





The lantern has been designed for side road lighting using 


two 60 watt Osram Tungsten Lamps or one 80 watt Osram 
Mercury MB U or MBF U Lamp. 


DEGREASANT 





Supplied ready for use in 5-, 10- 


New features include :— 
and 40/45-galion drums. Send 
to-day for a free sample and 


prove for yourself the effective- 


ness of GUNK. 


Monufactured by :- 


BENNETT (HYDE) LTD. 


BOSTON MILLS, HYDE, CHESHIRE | 
Telephone : 1377 (3 lines) 








Me Die-cast light alloy body arranged for 
wall mounting, thus dispensing with the 
necessity for columns and the obstruction 
they might cause in certain situations. 


Lamp operating gear, where necessary, 
housed within the body. 


THE GENERAL ELECTRIC CO. LTD., 


MAGNET HOUSE, 


* 


Lantern enclosed by a diffusing opal 
“Perspex” bowl secured by a quick 
release toggle catch. 


M“ All surfaces smooth for ease of cleaning. 


KINGSWAY, LONDON, wW.c.2 
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Front and side walls of a Queen Mary boiler in Tri-Mor High Temperature Mouldable, : 


TRI-MOR GRADES 


TRI-MOR Standard Castable 

A medium texture refractory having negligible shrinkage up 
to 1,350 C. Suitable for casting special shapes or for mono- 
lithic structures. Limiting service temperature 1,350°C. 


TRI-MOR High Strength Castable 

A similar refractory to Tri-Mor Standard Castable, but 
specially developed to have very high mechanical strength 
over the lower temperature range. Maximum service 
temperature 1,250°C. 


TRI-MOR High Temperature Castable 

Suitable for face temperatures up to 1,600°C; has an ex- 
tremely high resistance to thermal shock; used for cast in situ 
monolithic structures and for pre-cast refractory shapes; can 
be applied with a cement gun. 


NGINEER 





ith MR 60 anchors. Burner quarls in Tri-Mor High Temperature Castable. 


TRI-MOR High Temperature Mouldable 

A plastic refractory for use up to 1,650°C: low shrinkage and 
a high resistance to spalling. Supplied mixed to the correct 
consistency for installation. 


TRI-MOR Dense “Guncrete”’ 

A hydraulic setting refractory with a maximum service tem- 
perature of 1,300°C. It has a high resistance to abrasion. De- 
signed for application by cement gun, but can be trowelled. 
TRI-MOR J/nsulating Castable 

An insulating castable for maximum service temperatures 
of 1,200°C; low thermal conductivity is its main feature. 
TRI-MOR Jnsulating ““Guncrete” 

Similar to Tri-Mor Insulating Castable but for application 
by cement gun. 

Full details of each grade are available on request. 


MORGAN 


efractories Ltd 





For further information please write to: MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. 


Meee er CPE EEE | 
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TEL: NESTON 1406 
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Zirconium offers a combination of useful properties 
very attractive to the nuclear engineer. 

With high mechanical strength, low neutron 
absorption and good compatibility with uranium 
as natural assets, zirconium can be alloyed 
to provide in addition good corrosion resistance to 


water at high temperatures, or to carbon dioxide. 


4 


1.C.1. Metals Division, intimately concerned 
with the metallurgical problems of 
nuclear engineering since the inception 

of the industry, is Britain's largest 
producer of wrought zirconium. 








a first in nuclear metals 
DIVISION | ae i /k/ ra e I I 


N.C.2a 





IMPERIAL CHEMICAL INDUSTRIES LIMITED : LONDON SwW1 
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GEARS & GEAR 
CUTTING, PROFILE 
GROUND GEARS, 
COMPLETE 
REDUCTION UNITS. 


W. H. BIRD & SONS LTD 
ST. PHILIPS, BRISTOL 2 


Phone: Bristol 77033 - Grams: Oiseau Bristol. 





CUT COSTS — SAVE TIME 


WITH THE 


Fork Lift Trucks, Road 
Rollers, Earth moving 
equipment etc. Our 
illustrations show some of 
the varied applications to 
which the Brockhouse 
Industrial Torque 


Converter has been used. 


Some of the leading manufacturers 
who are using the Brockhouse In- 
dustrial Torque Converters in their 
equipment : 

W. E. Bray & Co, Ltd., Conveyancer 
Fork Trucks Ltd., Coventry Climax 
Engines Ltd., Eddison Plant Ltd., 
David Brown Industries Ltd., Merton 
Engineering Ltd., Davey, Paxman & 
Co. Litd.. Ruston-Bucyrus Ltd.. F. E. 
Weatherill Ltd., Hunslet Engine Co. 
Lid., Ford Motor Co. Ltd. 
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P&W.MACLELLAN,” 


| CLUTHA WORKS 
| 35 MACLELLAN STREET 


GLASGOW S.| 





STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 
ELECTRIC WELDING 

HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
(RAILWAY AND GENERAL ENGINEERING 





| 

| 

| Telephone : Telegrams: 

' IBROX 1135 (4 lines) *“MACLELLAN GLASGOW" 





BROCKHOUSE INDUSTRIAL 
TORQUE CONVERTER 










May we have the opportunity 
of studying your problem ? 


Write for details and literature 





Developed and made by 


BROCKHOUSE 


ENGINEERING LTD. 


VICTORIA WORKS WEST BROMWICH 


Telephone: Wednesbury 0243 














THE ENGINEER 


W HA ' 1S In every Chestertield tube there is a lot of experience that doesn’t show on the surface. Whether we are drawing 


a header for the boiler of a power station or turning out a miniature gas bottle to inflate a life-jacket, we make 


: N A use of manufacturing techniques and individual skills that have taken anything up to 50 years to perfect. ‘There 
ee 


is no substitute for the experience that goes into chesterfield tubes. 


q UBE & 
rHE CHESTERFIELD TUBE COMPANY LIMITED - CHESTERFIELD - ENGLAND ~- A ® COMPANY 


<RC 60 








DESIGNERS AND 
MANUFACTURERS OF 
HYDRAULIC 
EQUIPMENT 





Drop Mitre Control Valve 
With Trip Gear 
Balanced * Inline’ 
Stop Valve 


Piston Type 


Spring Loaded 
Control Valve 


Relief Valves 
Of exceptionally robust construction, L.E.H. Valves are eminently 
suitable for the control of direct hydraulic power applications 
in heavy industry and wherever complete reliability under arduous 


Drop Mitre conditions is of paramount importance. 


wrol Valve 
Telephone: ‘Pudsey’ 2859. 


LEEDS ENGINEERING & HYDRAULIC CO. LTD. RODLEY, LEEDS. peers pumps: Rodiey 
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‘ALAFLOR’ extruded aluminium grid floorings 
& treads are fast becoming 
industrieS most popular floorings 





Depths from jin to 2ins 






‘ALAFLOR’ 


Treads Plain 
or Punched 


widths from 3” to 9” 












If J 


Depths from iin to 2ins 


its not hard to see why 


The inherent economy advantages of Alaflor have no rival:— 


* Outstanding strength and rigidity 
* Spark-resistant and non-skid 
* Minimum weight, non-corrosive and no maintenance. 


Write today for literature and cut overheads underfoot 


ARCHIBALD LOW & SONS LTD 


HOME & OVERSEAS SALES OFFICE: 143 Sioane St., London S.W.1. Tel: Sloane 6178 
HEAD OFFICE & WORKS: 82 Merkland St., Partick, Glasgow W.1. 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde- Booth range covers 
the field of heavy materials handling for the Steel Industry. 





Manufacturers of 


Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 


CLYDET NM 


CLYDE CRANE & BOOTH LTD. 
Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY. Leeds MOSSEND, Lanarkshire 


Telephone: Pudsey 3168 (6 lines). Telegrams: ‘Cranes,’ Rodley Telephone: Holytown 412 (6 lines). Telegrams: “Clyde,” Motherwell 











I dec 
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something... 


When London’s buses looked like this and catered 
more for health than comfort, FESCOL 
pioneered their process for the electro-chemical 
deposition of nickel for building up worn 
engineering parts. Two years later, in 1922, 
FESCOL again led the way with the deposition 
of hard chromium and have now perfected the 
deposition of hard chrome on light alloys. The 
FESCOL process has saved industry hundreds 
of thousands of pounds by restoring worn 
components to their original dimensions. The 











| 


SS) 






process protects new products against 
corrosion and provides a hard, long-wearing, 
low-friction surface. You should make sure 
that your technical people are fully aware 

of the possibilities of FESCOL-ising. 
May we send you further information? 





ST HEAVY NICKEL DEPOSITION 
was pioneered by FESCOL in 1920. 


| hd HARD CHROME DEPOSITION 
was introduced by FESCOL in 1922, 


and 
NO HARD CHROME DIRECT ON 
LIGHT ALLOYS 


FESCOL LIMITED - NORTH ROAD - LONDON N7 


Branch Works at 
Port Glasgow, Huddersfield, and Brownhills, Walsall 


Sole Licensees for Australasia: De Havilland Airoraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 
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Promoters ef the Pelham Bridge: Lincoln City 
Council, Consulting Engineers : W. S. Atkins 
& Partners in association with A. Aldington 
AM1C.E.,M.1.Mu.€., City Engineer and 
Surveyor. Consulting Architects : Robert 
Atkinson & Partners. 


the bridge of the future 


The official opening of the Pelham Bridge at Lincoln by Her Majesty the 
Queen on 27th June 1958 was a moment of great significance in bridge 
engineering. Not only is the bridge a piece of design, planning and 
engineering construction of a high order, but is the first major bridge in 
England to be supported on rubber. The design and manufacture of the 
various types of rubber bearings used called for exceptional technological 
and practical experience and was undertaken by the Andre Rubber Co. 
Ltd. This revolutionary idea will be an essential part of bridge design of 
the future and Andre Rubber, who are specially developing this field, will 
gladly supply details. 








ANDRE RUBBER 


A Silenthloc Company 


One of the mountings cut 
away to show th 
metal comstruct 





THE ANDRE RUBBER COMPANY LIMITED, KINGSTON BY-PASS, SURBITON, SURREY 


Telephone: Elmbridge 6580/3 Telegrams: Andre, Surbiton 
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PERFORMANCE 
AT ITS MAXIMUM... 


A Renold roller chain drive will operate for long 
periods with complete consistency of performance 
and negligible maintenance costs, thus saving, “idle” 
time and facilitating high-speed, non-stop-pt ion. 


+ hee 
Consider these facts “i 
2 


7 i \ 

@ The Renold chain drive is a precision engineérig 

with each single component made of high-grade A 

suited for its particular duty. The dimensions,/ gf bo ; 

complete drive and of each part, are determined with th "_ 

object in view—their fitness for tHe job. | eg a3 8 
@ A Renold roller chain drive has a 
depending on frictional contact. Th 
conditions which are liable to affect s 
influence on the efficiency of the chain 
performance is maintained throughout t 
Renold chain drive. 














@ The case-hardened bearing surfaces ensu 


place only over a very long period — ma ate Tr 7 
in powers reaching four figures il| Feu ial ie il 
30 years. Te " 4 oO aS 

In transmissions concerned with co i 

“automation’’ plant — the facili 

performance over long non-stop pe I. 


are the answer. 


RENOLD 


There is a Renold engineer in your area, 
always at your service to advise on power 
transmission problems. 


xe 


cD — the FIRST name in precision chain 
aie 


RENOLD CHAINS LIMITED « MANCHESTER 
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Cut it to the shape you want—it holds together because it’s welded é 
together. In the Weldmesh list of standard sizes you will find a 








mesh size and wire gauge to suit every purpose. 
A technical service is available to handle any problems. 
































\ 
\\ 
X 


. JN 2 
Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers: 
THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 


Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.| 


Ch hw BOE 
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ROLLS-ROYCE 
instal VOKES K.600 KOMPAKS 


in their new Heat Transfer Rig. 


The new Heat Transfer Rig at Rolls-Royce Limited is playing a 
major part in their nuclear research programme, and to ensure 
maximum protection our K.600 Kompak filters were chosen for the 
air intake filtration. The Kompak, tested in accordance with 
BRITISH STANDARD 2831, showed the following efficiencies with 
the highly penetrating test dusts specified:—Against Aloxite 50—95°,,. 
Against Aloxite 225—93°,. Simple replacement of the filtering 
medium, low first cost and a GUARANTEED performance makes 
the Kompak your best buy. Full details available on request. 


* When specifying your filtration requirements, we strongly recommend 





that you request test information against B.S.S. 2831. 


These two views show the dual filter installations 
on the Heat Transfer Rig. Photo reproduced 
by courtesy of Rolls-Royce Ltd. 





























. 
i 
. 
VOKES LIMITED «+ GUILDFORD SURREY 
Ss Tel: Guildford 62861 (6 lines). Grams & Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd. 
Vokes Australia Pty. Ltd., Sydney. Represented throughout the World 
| Air and Gas Filters for Chemical, Nuclear Energy, Oil Refinery, and Pharmaceutical applications etc; Air conditioning filters; Compressed ais.pipe line filters: Air, Oil, and Fuel filters for Diesel, Gas Turbine, and other 
i t/e engines; Hydraulic filters; Silencers for Engines, Fans and Blowers; High efficiency Multi Cyclones 
¥325 
Oo ’ 
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The perfect pump for do- 
mestic, agricultural or in- 
dustrial water supply—ideal 
for deep wells and boreholes 
—is silent, inexpensive to 


Install run, needs little or no 
i attention and causes no 
nuisance. 
and 
» 
s,. 
forget 
\ 
o 
1 
Beresford 
: } 
submersible 
{ iis 
| ia: u n 
\ pump 
ODDIE FASTENERS | 3 dP , 
2 4 ; 4 
- 4 


PAT. NO. 507249 sis P 

THE GENERAL PURPOSE FASTENER i. | al 

FOR ENGINEERS. 1 May we send you descriptive 
4 leaflet PG 310 ? 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 
Used on aircraft, automobiles, coaches, , 
caravans, rail coaches, electrical, radio and & aN 233. 
radar units, refrigerators, marine craft, :3 
display equipment, etc. James Beresford & Son Ltd. | PUMps 
For quickly detachable doors, covers, panels, f (The Cornercroft Group of Companies) 
access covers, etc. Ace Works, Kitts Green, Birmingham, 33 
For full details and literature apply to Telephone—Stechford 3081 

. Branches and Agents throughout Britain and Overseas 


IN IRON & STEEL 
UP TO 1: CWTS. 


HEAVY AND 
“AWKWARD” 
MACHINING & 

GRINDING 


WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 


REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 
































WZ 
ODDIE BRADBURY & CULL LTD a PORTSWOOD RD. — SOUTHAMPTON 
TEL: 55883 CABLES: FASTENERS, SOUTHAMPTON 


























THE NEW uypRAULICALLY 





REGD. TRADE MARK 








Infinitely variable speeds 
— forward and reverse 
— up to |00ft. per minute 


@ Capacity—M.S. plate 39” x 4”, 36” x 9”, 12” « 4". 


@ Accessibility to the operator is ensured 
by enclosed drive, rolls are off centre 
to the rear of machine giving maximum 
clearance between the rear bottom roll 
and the base of the machine. 


@ Stee! Constructed throughout. 


Motor of Brook manufacture 5h.p. 1,500 
r.p.m. 400 440 v. 3 phase. 





8” wide x 4° thick Mild Steel : 
plate being rolled to 8 diameter ee 
half section rings 


JOHN S. YOUNG & CO. LTD. = 


MARYVILLE AVENUE, GIFFNOCK, GLASGOW. 
Telephone : Giffnock 1101 (6 lines) Telegrams : ‘‘Stedmacs,’’ Giffnock, Glasgow 
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NOTABLE 
ANNOUNCEMENT 


ANDREW AIR CONDITIONING LIMITED of STOCKPORT, 
LONDON and BELFAST have pleasure in notifying their 
existing Clients and all potential users of DUST CONTROL 
EQUIPMENT that they have concluded a Manufacturing and 
Selling Agreement with the well-known Specialists in 
Industrial Dust Control Installations : 


THE W. W. SLY MANUFACTURING Co. 
of CLEVELAND, U.S.A. 


SLY DUST FILTERS, as now available from ANDREW AIR 
CONDITIONING LIMITED, offer the unique, novel and 
ingenious method of FULLY AUTOMATIC CLEANING by 
REVERSE AIR FLOW. 


The combined knowledge and experience of two leading 
English and American organisations are at your disposal. 


Submit your enquiries to : 


Undveur AIR CONDITIONING LIMITED 


Head Office & Works: STOCKPORT, Woodbank Works. 
Tel. 3441 Stockport 


London Office : St. Margaret’s House, 
57 59 Victoria Street, London, $.W.1 
Tel. 6782/6 ABBey 


: ih ee ey € m2 gis Belfast Office & Works : Mill Street West, Belfast, Northern Ireland 
Tel. 44673 Belfast 



































The PATENTED 
Taper Grip V-Pulley 


100 HP GUARANTEED 
W/THOUT A KEYWAY 








These leaflets cover our complete 
range of Milling and Drilling 
Machines and give full technical 
data and specifications. 

if you have any specific Milling or 
Drilling problems our Technical 


Advisory Service is at your disposal. | Only DUALOK has the 


patent TWIN _ Bush for 
DOUBLE-GRIP. Simple, safe, 
easy to fit. 


Only DUALOK is made and 
2 guaranteed without a Key- 
way. 


DUALOK is the ONLY 
MILLING AND ‘“*Taper-Grip”’’ that does @ DUALOK — the 
DRILLING MACHINES a ae ane y “moore ae — British hub for V-Belt 
, HEAVIER Drives. na obmratnecnthnat 
Immediate delivery from Stock up to vt en a 
MIDGLEY A SUTCLIFFE LTD., DEPT, E, HUNSLET, LEEDS, 100 HP. Sole Patentees & Manufacturers. . 


Tel : LEEDS 76032/3. THE ZERNY ENGINEERING CO. LTD., RICKMANSWORTH, HERTS. 
Phone: Rickmansworth 4777/8 








SPECIAL 
BINDER AVAILABLE 


to keep your leaflets 
neat and tidy and ready 
for immediate reference. 
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An Exhibition in itself... 
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f ; 


one of WARDS 


MACHINERY SHOWROOMS 
AT SHEFFIELD 


GLASGOW : BRITON FERRY 





Others at: SILVERTOWN (LONDON) 


VISITORS ARE ALWAYS WELCOME AND 
REMEMBER—WARDS MIGHT HAVE IT! 


ALBION WORKS -: SHEFFIELD 


"GRAMS ‘FORWARD SHEFFIELD’ 


THOS. W. WARD LTD [J vonoon orice: srertennan noust 


LANCASTER PL. STRAND W.C.2, "PHONE TEM 1515 


G.56 
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THE 





BTR 
VIBRO-INSULATORS 


did this for us 





What can they do for you? 





Here on an upper floor, is an Internal Mixer—some 16 tons of 
machinery that, in producing rubber mixtures for high quality indus- 
trial products, transmits a ceaseless stream of vibrations to the floor 
and foundations. Few foundations could withstand such shocks without 
special reinforcement — much less upper floors. But mounting the 
Mixer on BTR Vibro-Insulators has enabled BTR works engineers to 
site it on an elevated platform which, as the photograph shows, is not 
unduly thick. The Vibro-Insulators absorb the shocks so effectively 
that the operator on the mill below can be quite unaware that the 
Mixer is even working. 

If you have machinery whose vibration is possibly damaging foundations 
or building structures or impairing health and efficiency with excessive 
noise, ask BTR engineers about the advantages of mounting on BTR 


Vibro-Insulators. 





BTR Industries Ltd 


RUBBER MANUFACTURERS 


LONDON S.W.I 


THERMOPLASTICS 
VINCENT SQUARE, 
TELEPHONE: VICTORIA 3848 


eririsn# 


HERGA HOUSE, 








ENGINEERS IN RUBBER 





2/2675 








SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


NR me by 


JOHN TONKS :;:. 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


suerricin 74079 TONKS SHEFFIELO.5 








gttl4g 


GEIPEL 


“yr? 


ELECTRIC CABLES 
ELECTRIC CONTROL 
GEAR 
STEAM TRAPS 


VULCAN WORKS, 
156-170 BERMONDSEY ST., 
LONDON, S.E.I. 











ELTRON 
FOR ELEMENTS 


for 
AIR, OIL or WATER 





INFRA-RED OR OVEN HEATING 


ELTRON (LONDON) LTD., 
STRATHMORE ROAD, CROYDON 
Telephone : Thornron Heath 186! 


























. 


J. W. TEALE, LTD., 
OLDCOTES, WORKSOP. 
Phone: North Carlton 289 





TEALE’S 
FOR 
MECHANICAL HANDLING 
PLANT 






















Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD and ARB. approved 

Please write fe r our Brochure, contain) ng 


useful Technical information. 


PHIPP STREET 
LONDON €E.C.2 
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quality malleable castings B:'S'S309 
EASILY MACHINEABLE 


also 


SOFT GREY IRON CASTINGS 









We Guarantee 
134 to 14 per cent 
CO, with Shell Smoke 


number 4 or less. 
Write for Catalogue quoting 


for all trades 







Reference A//! 
. REGD. TRADE MARK 
Schieldrop «co..10 
STOTFOLD, BEDS. Tel. 414 (3lines) OFFICES AT: BIRMINGHAM - LONDON - MANCHESTER 
SWANSEA - GLASGOW. BM) 

















WORMS 
RACKS 
SCREWS 
SILENT 
GEARS 
CHANGE Our metal is melted under strict metallurgi- 
. — GEARS cal control in modern Rotary Furnaces and 
m - 3 4 sl is annealed in up-to-date pulverised coal 
pcs g = - | : Whi 
‘ - . “ — = furnaces ensuring perfect dependability. 
CE. nel MB Ai materiais | €¥ SONS LIMITED eens eee 
a standard 
pitches to STAFFORD STREET - WALSALL: TEL: 3509 
7ft diameter SOUTHERN REPRESENTATIVE: LANCS. YORKS, CHESHIRE, 
G. P. SANDERSON, LTD. SHROPSHIRE REPRESENTATIVE: 
General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screweutting | SANDERSON HOUSE, NORFOLK SQ. MALCOLM P. ROWE, 
emraoatie euawrom. Saucer jute er,e7oe 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., PHONE: HOVE 71329. PHONE: STOCKPORT S5i2, 
New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: “ Gears.” 





RECIPROCATING 





N))}) ull | 
A 
) ea) 
¥ 
Mh 


FOR ALL PURPOSES 


The vertical high pressure Three Throw Ram 
Pump illustrated was supplied to Thomas Hedley & 
Co. Ltd. for use in the manufacture of Tide, 


Daz and other synthetic detergents. 


BOILER FEED PUMPS 
VACUUM PUMPS 

OIL FUEL TRANSFER PUMPS 
OIL PIPE LINE PUMPS 

OIL FIELD PUMPS 

OIL REFINERY PUMPS, ETC. 








ELGIN WORKS 


D)awson & — 


(Ate 
Telephone: 2271-2-3 Ciydebank 


D)ownie Ltd “aan 
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WHERE IS IMPORTANT... 




















LANGLEY 


Corrosion Résistiant 


NICKEL ALLOYS 


are unsurpassed 










\N 


Please ask for full details of the Langley range of Nickel 
Alloys for duties where reliability in 


service is essential 





GLE 
LANGLEY ALLOYS LIMITED - LANGLEY - SLOUGH - BUCKS \ “ALLOYS 
TELEPHONE : LANgley 432 (7 lines) 


Rubber Eviiusions | Increased capacity and | 
GREATER ROLLING ACCURAC 





=e 








@ Illustrated is a heavy-duty Bronx three-roll Mustration shows series PBE 810 





Pyramid Type Plate Bending Roll—complete dou postion Pinan coareag of 
with a desk type control panel and all the aaa aes ce ut ca 
necessary electrical equipment. It is arranged 
IF YOU HAVE A RUBBER PROBLEM— for motor drive and includes an additional top 
—WE HAVE AN “ANSWER. roll which increases the capacity. Vertical ARIINX 
= rolls are fitted for use in conical rolling. ~ 
When the machine is fitted with a 16” diameter 








top roll it is capable of bending mild steel 


C LY p E RUBBER Gemeaee top rol tan dell 00h pane PLATE 
WORKS LTD. a ee BENDING 


There are also Bronx Press Brakes, Guillo- 
ROLLS 


tines, Plate Levelling Rolls, etc. Write for 


illustrated catalogues. SAITISH §=THROUGHOUT 

















SPECIALISTS IN RAILWAY ROLLING STOCK EQUIPMENT 


.o. 2 W.  Teleph :R w 2384. Tel : Rubber R Ww 
ee ee elegrams: Rubber Renfrew | BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE 


95852 Telephone : LYE 2307 and 2308 




















THE 


ENGINEER 


Dec. 12, 1958 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


AGENCIES - DIRECTORS - PARTNERSHIPS - 


SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 
Lineage Rate. 
Inch Kate. 


4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., {-page £25 10s. 4-page £48. Full page £90. 


Series Discounts. 


Run-on and Semi-Displayed Styles. 


For advertisements 1 inch and upwards. 


' 
' 
' 
' 
' 
‘ 
' 
'‘ 
' 
' 
' 
i 
‘ 
' 
' 
' 
1 
‘ 


Lineage Rate. 
Inch Rate. 


3/6 per line of approximately 6 words. Minimum 14/-. 
42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches) 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 
Copy Dates. “‘ Run-on 


Friday for publication on following Friday. 


2/- which includes forwarding of replies. 
and ** Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week 
All advertisements three days earlier if proofs are required. 


“* Displayed ’’ and “* Illustrated '’ advertisements by noon 


Advertisements for publication should be addressed to;—Classified Advertisement Dept., ‘‘ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


WITWATERSRAND TECHNICAL 
COLLEGE 


JOHANNESBURG 


Director : Dr. 


A. W. ROWE, 
M.Sc., M.1.Mech.E., _ 


M.LELE 


LECTURER IN APPLIED 
THERMODYNAMICS 


Applications are invited for the post of LEC- 
TURER IN APPLIED THERMODYNAMICS 

Applicants must possess a degree in Mechanical 
Engineering or equivalent qualification and should 
have had some years experience with steam plant 
and internal combustion engines 

The post is a responsible one and entails lecturing 


and laboratory work for technicians and other 
advanced technical students 
Salary Scale £700 by £50 to £900 by £60 to 


£1440, plus 5 per cent. annual vacation savings bonus 
Commencing salary will depend on qualifications 
and experience. 

Duties to commence Ist February, 1959 

College will pay half salary from date of sailing to 
date of assuming duty, plus reasonable travelling 
expenses for successful applicant 

Forms of application, which may be obtained from 
Messrs. Frank Ross and Co. (London), Ltd., Marlow 
should 


House, Lioyd’s Avenue, London, E.C.3, 
be completed and submitted to The Director, 
Witwatersrand Technical College, P.O. Box 3293, 


Johannesburg, South Africa, as soon as possible. 
£9297 


PUBLIC APPOINTMENTS 
SURREY EDUCATION COMMITTEE 


WIMBLEDON TECHNICAL COLLEGE, 
GLADSTONE ROAD, S.W.19 


LECTURER 


LECTURER required in January, 1959, to teach 
Mechanical Engineering subjects to Higher National 
Certificate level. Applicants should be Graduates 
with suitable teaching and industria! experience. 
Salary, Burnham Scale, £1200 by £30 to £1350, plus 
London allowance. 

Application form and further particulars obtainable 
from the Principal, to whom completed applications 
should be sent within two weeks of the appearance 
of this advertisement E9400 





UNIVERSITY OF SHEFFIELD 


SENIOR LECTURER IN MECHANICAL 
ENGINEERING 


Applications are invited for a post of SENIOR 
LECTURER IN MECHANICAL ENGINEERING, 
to begin duties on Ist April, 1959, or as soon as 
possible thereafter Initial salary on the scale 
£1650 by £75 to £2025, according to qualifications 
and experience, with F.S.S.U. provision and family 
allowance 

Further particulars should be obtained from the 
Registrar to whom applications (two copies, one 
only from overseas candidates) should be sent by 
31st January, 1959 £9239 





READING TECHNICAL COLLEGE 
DEPARTMENT OF ENGINEERING 
LECTURER 


Applications are invited for the post of 
LECTURER in the Department of Engineering to 
teach subjects in the O.N.C. Mechanical Engineering 
Course and one or more of the following at A.! 
level : Theory of Machines, Theory of Structures, 
Mechanics of Fluids, Strength of Materials. Appli- 
cants must have a Degree or equivalent and must 
have had full or part-time teaching experience. 
preferably in a Technical College. Scale £1200 by 
£30 to £1350. 

Further particulars and application forms, returns 
able by 31st December, 1958, obtainable from the 
Principal, Reading Technica! College, King’s Read, 
Reading E9395 





UNIVERSITY OF LIVERPOOL 
LECTURER 


Applications are invited for the post of LEC- 
TURER in the Department of Building Science at an 
initial salary within the range £900-£1350 per annum, 
according to qualifications and experience Appli- 
cants should have an Honours Degree in Civil 
Engineering and have had experience with a firm of 
contractors 

Applications, stating age, academic qualifications 
and experience, together with the names of three 
referees, should received not later than 29th 
January, 1959, by the Registrar, from whom further 
particulars of the conditions of appointment may be 
obtained E9359 





SURREY EDUCATION COMMITTEE 


RICHMOND INSTITUTE OF FURTHER 
EDUCATION, 


KEW ROAD, RICHMOND 


APPOINTMENTS 


Applications are invited from suitably qualified 
men te teach Workshop Technology, Workshop 
Practice and allied subjects leading to C. and G 
Machine Shop Engineering Intermediate standard, 
to part-time day release students. Burnham Scale 
for Grade “ A” “Assistants. plus London allowance 
and allowance for industrial experience 

Application form from Principal, to be 
@S $000 &@5 Pr sssible 


returned 
£940) 


SHIPSTON-ON-STOUR RURAL 
DISTRICT COUNCIL 


ILMINGTON SEWERAGE SCHEME 
PART II 


APPOINTMENT OF 
RESIDENT ENGINEER 


Applications are invited for the appointment of 
RESIDENT ENGINEER in connection with the 
laying of 6in. diameter salt glazed ware sewers, con- 
struction of manholes and sewage disposal works, 
at Ilmington, near Shipston-on-Stour 

The works are being executed by Contract under 
the direction of the Council’s Surveyor. The salary 
will be between £850 and £1000 per annum, according 
to qualifications and experience. The appointment, 
subject to satisfactory service, is expected to last 12 
months and will be terminable by one month's 
notice, in writing, on either side. A mileage allow- 
ance will be paid on the essential user scale for a car 
not exceeding 10 h.p. or 1199 c.c. 

Applicants, who should have had experience of 
similar work, should apply in writing to the under- 
signed not later than 27th December, 1958, giving 
full particulars of age, qualifications and experience, 
date when available and copies of not less than two 
recent testimonials 

W. BOOTH. 

Council Offices Clerk of the Council 
Shipston-on-Stour 

Warwickshire 

8th December, 


1958 £9405 





CITY OF LIVERPOOL 


MARKETS DEPARTMENT 


ASSISTANT GENERAL ENGINEER 





Applications are invited for the appointment of 
ASSISTANT GENERAL ENGINEER atthe 
Stanley Abattoir 

Salary within the scale £57S~£845 (A.P.T. I/II), 
according to qualifications and experience 

Applicants should possess one or more of the 
following qualifications : Institution of Mechanical 
Engineers—Intermediate Board of Trade Certifi- 
cate, 2nd Class ; Ordinary National Certificate 

Application forms (returnable by 20th December, 


195%), and further particulars obtainable from the 
General Manager, City Markets Department, 
Stanley Abattoir, Liverpool, 13 


The appointment is superannuable and subject to 
the Standing Orders of the City Council. Canvassing 
disqualifies 

THOMAS ALKER, 
Town Clerk 
J.$422) F9382 


PUBLIC APPOINTMENTS 


FARNHAM GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


APPOINTMENT OF 
SUPERINTENDENT ENGINEER 


Applications invited for this post vacant on Ist 
April, 1959. New entrants to the service must have a 
thorough practical mechanical engineering training, 
knowledge of the operation of steam boiler plants 
and supervisory experience of mechanical and elec- 
trical engineering services, should have passed an 
examination in engineering technology and hold one 
of the following qualifications or approved equi- 
valent, viz M.T.C.A. First Class Certificate of 
Competency in Marine Engineering; M.T.C.A 
Certificate of Service as First Class Engineer ; City 
and Guilds full Technological Certificate in Plant 
Engineering (First Class). 

The post includes responsibility for the super 
vision of building maintenance work in the Group 
Salary scale £855/£1005, with National Health 
Service conditions of service. Full details of age, 
experience and qualifications, with names of three 
referees, to Group Secretary, Farnham Hospital, 
Farnham, Surrey, not later than 31st December, 1958. 

E9362 





CIVIL SERVICE COMMISSION 


PATENT OFFICE 


EXAMINERS 


Patent Office : EXAMINERS (men and women) 
for scientific, technical and legal work on Patent 
applications. Age between 21 and 35; extension 
for regular Forces service and Overseas Civil Service. 
Qualifications : normally first or second class 
honours degree in physics, chemistry, engineering, 
metallurgy or mathematics, or equivalent attainment 
or professional qualification, eg. A.M.I1C.E., 
A.M.1.Mech.E., A.M.1.E.E A.R.L¢ London 
salary (men) £635-£1410 ; provision for starting 
pay above minimum. Good promotion prospects 
Apply Civil Service Commission, 30, Old Burlington 
Street, London, W.1, for application form, quoting 
$128/58 and stating date of birth E9374 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 


HARWELL 


GRADUATE MATHEMATICIANS 


GRADUATE MATHEMATICIANS are required 
for work on the numerical analysis and programming 
of a wide range of problems in mathematical! physics. 
Computing machines available include a Ferranti 
“ Mercury,” 1.B.M.704 and B.T.M.555 electronic 
calculator. There are vacancies in the Scientific 
Officer class (a First or good Second Honours 
Degree required) at salaries up to £1425, and in the 
Experimental Officer class at salaries between £520 
and £1215 

Please send a POST CARD to the Group Recruit- 
ment Officer (1261/25), U.K.A.E.A., Atomic Energy 
Research Establishment, Harwell, Berks, for further 
details of these opportunities E9351 





WEST KENT MAIN SEWERAGE 
BOARD 


SENIOR ENGINEERING ASSISTANT 


SENIOR ENGINEERING ASSISTANT (£780. 
£1060) (Special Grade with London allowance) 
Commencing salary according to ability L5.C 


conditions of service. Local Government super- 
annuation. Qualifications : University Degree in 
Engineering or Graduate Membership of LC.E 


Work includes design of sewers and reinforced con- 

crete structures Applications, giving full personal 

details, particulars of education, training and expe- 

rience, and the names and addresses of two referees, 

should reach me within ten days of the publication 
of this advertisement 

A. J. W. JEFFERY 

Secretary of the Board 

20, Blyth Road, 


Bromley, Kent E9363 


PUBLIC APPOINTMENTS 


METROPOLITAN BOROUGH OF 
WANDSWORTH 


APPOINTMENTS 


Applications invited for established posts within 
the grades shown : 

(a) SENIOR ASSISTANT ENGINEER, 
V, £120S5—£1355. 

(b) THREE ASSISTANT ENGINEERS, Special 
Grade, £780-£1060 


A.P.T 


(c) ENGINEER AND SURVEYORS’ ASSIS- 
TANT, A.P.T. I, £605-£755 

(d) ENGINEERING ASSISTANT, APT. 1, 
£605~£755 


(e) DRAUGHTSMAN, Misc. III VI, £535-£775 

Applicants for (a) must be either associate members 
of the LC.E., or the I.M.E., with considerable 
experience of municipal engineering works, including 
sewers. Applicants for (b) must have passed the 
final examination of one of those professional bodies, 
or possess a degree in engineering and have at least 
five years’ experience including training. Applicants 
for (c) must have completed training as envisaged in 
the scheme for training of municipal engineers, or 
be required to complete such training and passed the 
inter examination of one of the above bodies, or be 
university graduates Applicants for (d) must be 
neat draughtsmen with experience in civil engineering 


works. Experience of estimating, and knowledge of 
electrical and/or mechanical work an advantage 
Applicants for (e) must possess experience in a 


drawing office on civil engineering works. 
Application forms from Borough Engineer to be 
returned by Sth January. 
R. H. JERMAN, 
Town Clerk 


Municipal Buildings, 


S.W.18 E9377 





SARAWAK GOVERNMENT 
MARINE DEPARTMENT 


INSPECTOR OF LIGHTS 


INSPECTOR OF LIGHTS required by Sarawak 
Government Marine Department, either on probation 
to pensionable establishment or on contract with 
gratuity of 124 per cent. of final monthly salary for 
each completed month of service Salary scale 
(including inducement pay) equivalent to £1176 to 
£1932 a year. Child allowance between £72 and 
£123 a year. Education allowance up to £280 a year 
Outfit allowance £60. Free passages. Liberal leave 
on full salary. Candidates, preferably under 35 and 
A.M.L.E.E. or A.M.I.Mech.E., should have a good 
all-round knowledge of electricity especially in con- 
nection with the operation of lighthouse flashers 
(Chance/Londex), Reed and Klaxon motors, echo- 
sounding gear, otherwise straightforward small unit 
diesel-electric generation, current Conversion, &c., a 
knowledge and experience of smail diesel engines, 
working knowledge V.H.F. radio equipment, and 
have a good head for heights up to 130ft.—Write to 
the Crown Agents, 4, Millbank, London, S.W.1. 
State age, name in block letters, full qualifications and 
experience, and quote M2A/50186/EH E9369 





MINISTRY OF SUPPLY 


BOSCOMBE DOWN, WILTSHIRE 


TECHNICIAN 


Ministry of Supply require TECHNICIAN at 
Boscombe Down, Wiltshire, to be responsible to 
engineer-in-charge, for contro! of inspection in group 
of workshops supporting Experimental Establish- 
ment in manufacture of test equipment, and servicing 
modification and repair of wide range of equipment 
used in support of aircraft engaged on test flying 
including power plants, propellers, hydraulic, pneu. 
matic and safety equipment. Qualifications : British 
of British parents ; recognised engineering appren- 
ticeship ; experience in aeronautical inspection an 
advantage : O.N.C., appropriate City and Guilds 
Final Certificates, or equivalent qualification desir- 
able. Salary £820 (age 30) to £974 Pp.a.—Applica- 
tion forms from Ministry of Labour and National 
Service, 20, Nelson Street, Bristol, 1, quoting order 
number PE.3396. 








a 


Dec. 12, 1958 


THE 


PUBLIC APPOINTMENTS 





testing of associated equipment 
unusual design techniques 


cations. 
SALARY : Engineer | £1790-£2089 
Engineer If £1300-£1740. 


Contributory Superannuation Scheme 


quote ref. 2099/25. 


ENGINEERS 


required by 


THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE 


To lead or work as Members of teams engaged on Research, Design and Devclopment of 
mechanical and electro-mechanical equipment of a unique and unorthodox nature. 
covers a wide field including laboratory instruments, design of special equipment and acceptance 
Equipment designed entails use of special materials and requires 


There will be one post at Engineer II level for a MECHANICAL/ELECTRO-MECHANICAL 
ENGINEER having considerable Drawing Office experience associated with Service departments 
The appointments are at various levels depending on ability and experience 
engineering apprenticeship is required with several years’ experience of engineering design works 
and Corporate Membership of one of the Senior Engineering Institutions, or equivalent qualifi- 


Engineer II] £815 (at age 25)-£1100 (at age 34 or over)-£1270 


A house or alternatively substantial assistance with 
house purchase will become available for married officers living beyond daily travelling distance 
Postcards for application forms to the Senior Recruitment Officer at above address. 


The work 


A recognised 


Please 


E9392 








in a large works is essential 


Contributory Superannuation 


Annan, Dumfriesshire, Scotland 





MECHANICAL ENGINEER 


to be responsible to the Works Engineer for the supervision of mechanical workshops and 
mechanical inspection associated with the take-over of new plant in the 


NUCLEAR POWER STATION 
AT CHAPELCROSS 


Applicants must have served a recognised engineering apprenticeship and have corporate 
membership of an appropriate senior engineering institution, or equivalent. 
in mechanical engineering covering knowledge of up-to-date engineering practice in a general 
engineering shop, or construction and maintenance of heavy mechanical plant (including turbines) 


Salary between 
£1300 and £1740 


according to qualifications and experience 
Staff housing scheme 


Send postcard for application form, quoting reference 2795 J1 to Works Secretary, UNITED 
KINGDOM ATOMIC ENERGY AUTHORITY, INDUSTRIAL GROUP, Chapelcross Works, 


CLOSING DATE : 29:h DECEMBER, 1958. 


Wide experience 


E9350 











TENDERS | 


ELECTRICITY TRUST OF SOUTH 
AUSTRALIA 


PORT AUGUSTA “B” POWER STATION 








TURBO-ALTERNATOR PLANT 


TENDERS are invited for the MANUF ACTURE, 
DELIVERY, ERECTION, TESTING and SET- 
TING to WORK of the following TURBO- 
ALTERNATOR PLANT for Port Augusta “ B 

Station :— 
or Sasa ... No. 4 machine 
Capacity (M.C.R.)... 60 megawatts 
Steam conditions ... 900 p.s.i., 900 deg. F. 

Specifications are available at the Offices_of the 
Design Engineer, Hindmarsh Buildings, Grenfell 
Street, Adelaide, and Preece, Cardew and Rider, 
Consulting Engineers, 8, 10 and 12, Queen Anne’s 
Gate, Westminster, S.W.1, London. 

The Tender has to be received by 2 p.m. on Tues- 
day, 3rd March, 1959. No Tender will necessarily 
be accepted. Tenders must be submitted in triplicate. 
Two copies to be lodged with The Chairman, 
Purchasing and Contracts Committee, Electricity 
Trust of South Australia, Kelvin Building, North 
Terrace, Adelaide, South Australia, by the closing 
date and time specified, and one copy to be lodged 
with Preece, Cardew and Rider, Consulting Engineers, 
8, 10 and 12, Queen Anne’s Gate, Westminster, 
S.W.1, London. 


E9389 





INDIA SUPPLY MISSION 
DIESEL LOCOMOTIVE 


TENDERS are invited by the 
Mission, 2536 Massachusetts Avenue, 
Washington 8 D.C., for the supply of one number 
250 h.p. DIESEL LOCOMOTIVE required for 
Neyveli Lignite Project in India. Tender forms con- 
taining instructions to tenderers conditions of contract 
specifications and offer forms priced $2.00 (14s. 3d.) 
per set can be obtained from the above office 
Director General India Stores Dept., Government 
Building, Bromyard Avenue, Acton, London, be a» 
England ; Embassy of India, Naigai Building, Sth 
Floor, No. 13/20, Chome Marunouchi Chiyedoke, 
Tokyo, Japan; Indian Trade Commissioner in 
Australia, Caltex House, 167-186, Kent Street, 
Sydney, Australia ; Director General of Supplies 
and Disposals, Shahajahan Road, New Dethi, India 
—quote reference Tender No. SE-24. Tender closing 
date January 6th, 1959. £9390 


India Supply 
Wes 





EDUCATIONAL 











A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniq Apprc ly 
95 per cent. successes. 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright’s Lane, 
London, W.8. Ell4e8 








TECHNICAL HOME STUDY 
COURSES 


For A.M.1.Mech.E., 
A.M.L.Chem.E., A.M.ILM.L, 
A.F.R.Ae.S., C.& G., &c. 

OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.1.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHT’S LANE, LONDON, W.8. 
E102 £ 











| SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A SENIOR ENGINEER, aged about 30-35, with 
several years’ experience of the aerodynamic design 
and testing of compressors and turbines, required 
for the Power Jets’ Consultancy Department at Farn- 
borough, Hants. A responsible position covering a 
wide field of interest is offered. Good salary and 

superannuation. Excellent working conditions 
Fullest details in confidence to the Secretary, POWER 
JETS (R. and D.), LTD., 25, Green Street, London, 
W.t. E9405 a 
AN ASSISTANT MECHANICAL ENGINEER 
~28 to 32 vears of age—is required for an oil 
refinery. His immediate duties will relate to inspec- 
tion and preventive maintenance. Applicants should 
therefore have had experience of this work in chemical 
works or refineries. The commencing salary will 
depend upon experience and qualifications. The 
position offers excellent future prospects, but candi- 
dates must be University Graduates and Corporate 
Members of a professional Institution.—Applica- 
tions should be addressed to the Refinery Manager, 
Lobitos Oilfields, Limited, Ellesmere Port, Cheshire. 
E9356 a 


ENGINEER 


SITUATIONS VACANT 





ALFRED HOLT AND CO. 
THE BLUE FUNNEL LINE 
Invite applications for the position of 
SUPERINTENDENT ENGINEER 
New Construction 

The successful candidate will assume respons- 
ibility under the Chief Superintendent Engineer 
for the engineering aspects of ships building and 
projected including calculations, specifications, 
layout, building progress and trials 

Candidates must have considerable previous 
marine engineering experience and qualifications 
equivalent to an Honours Degree in Mechanical 
Engineering, or an extra First Class M.O.T 
Certificate. Applicants between the ages of 
30-38 will be preferred. The appointment is at 
the Company's Head Office in Liverpool, and 
residence in that area will be necessary. 

Applications, which will be treated in con- 
fidence, should be accompanied by two names for 
reference purposes. Suitable candidates will be 
asked to attend a preliminary interview at Liver- 
pool when times and conditions of employment 
will be discussed. 

Applications should be addressed to ALFRED 
HOLT AND CO., INDIA’ BUILDINGS, 
LIVERPOOL, 2, marked “ Superintendent 
Engineer.” 


E9371 a 


APPLICATIONS ARE INVITED for posts as 
PROFESSIONAL ENGINEERS for technical and 
design work on nuclear propelled vessels at the works 
of Vickers-Armstrongs (Engineers), Ltd., Barrow-in- 
Furness and Southampton. Applicants should hold 
an Honours, Pass Degree or H.N.C. in Mechanical 
Engineering. Drawing-office experience and experi- 
ence in marine engineering will be an advantage. 
Salary appropriate to the responsibility of the post is 
offered and there is a contributory pension and life 
assurance scheme. These vacancies are suitable for 
ambitious men and successful applicants would, as 
far as possible, be given the choice of working at 
Barrow-in-Furness or Southampton, but would have 
to be prepared to move their homes to which ever 
district they were allocated. Those coming to the 
main establishment at Barrow-in-Furness would find 
that the town is pleasantly situated on the coast, 
adjacent to the Lake District. The company has a 
well-appointed sports club and grounds, with com- 
prehensive recreational facilities, both social and 
sporting, and, in addition, the town has quite a 
number of excellent societies which cater for prac- 
tically all] tastes. An illustrated guide to the town and 
surroundings can be sent on request.—All applica- 
cations will be treated in confidence and should be 
addressed to The Manager, Marine Propulsion, 
Research and Development, Vickers-Armstrongs 


(Engineers), Ltd., Naval Construction Works, 
Barrow-in-Furness, Lancs. E9357 A 
APPLICATIONS ARE INVITED FROM 


ENGINEERS for responsible posts on research and 
development of PRODUCTION PROCESSES for 
the engineering industry. Excellent opportunities 
for those with ability and initiative. Candidates 
should have an engineering degree, Higher National 
Certificate, or equivalent qualification. Excellent 
working conditions in pleasant surroundings. Super- 
annuation scheme. Removal expenses paid.—Send 
full details including age, qualifications, experience 
and present salary in confidence to BOX No. E9308, 
“The Engineer.” A 
APPLICATIONS ARE INVITED FROM 
PROJECT ENGINEERS over 28 years of age and 
having H.N.C. minimum qualification, for a vacancy 
in the Production Engineering and Development 
Department at Ferodo, Ltd. This is a senior staff 
appointment and candidates must have had experi- 
ence in one or more of the following subjects : 
Production Engineering and Plant Layouts, Factory 
Mechanical Services Layouts, Special Plant Design. 
The successful candidate will be responsible ir 
handling projects through initial investigation, 
preparation of estimates and reports, ordering plant 
and equipment and arranging for installation and 
final handing over to the Works.—Write, giving 
details of age, qualifications, previous experience and 
salary required, to the Personnel Manager, Ferodo, 
Ltd., Chapel-en-le-Frith, via Stockport. E9289 a 


ASSISTANT PLANT INSPECTOR 


BAHRAIN PETROLEUM COMPANY, 
LIMITED 


APPLICATIONS are invited for this position 
from men with a Degree in Engineering, Metal- 
lurgy or Physics who have had a minimum of 
two years’ experience in the design, construction, 
or maintenance of unfired pressure vessels, 
including a year on their inspection in service. 
Candidates should be familiar with A.P.I., 
A.S.M.E. codes applicable to Petroleum Liquids 
and Gases, since the duties include inspection and 
gauging on vessels, exchangers, pumps, lines 
valves, &c., in those services, 

The commencing salary is £1332 per 
annum, in addition to which free air-conditioned 
accommodation and a living allowance are pro- 
vided. An initial kit allowance, medical atten- 
tion, paid local and home leaves are also pro- 
vided.—Apply in writing, with full particulars, 
to Caltex Services, Limited, Caltex House, 
—— Green, London, S.W.1, quoting 


E9397 «a 
BEECHAM OVERSEAS, LTD., have a vacancy 
for an EXECUTIVE ENGINEER in the Develop- 
ment section at their headquarters in West London. 
The successful applicant should have a recognised 
qualification in either mechanical, plant, production 
or chemical engineering. The position is an interest- 
ing and attractive one covering a wide field of tech- 
nical development in connection with buildings, 
plant layout and plant installations relative to the 
production of medicinal, toilet and beverage products 
overseas. Applicants should be between the age 
group 25-35 and be prepared to increas: their tech- 
nical know edge by further study and if necessary by 
attending classes approved by the company.—Apply 
in writing only, giving full details of age, qualifica- 
tions and experience to the Personnel Controller, 
Beecham Group, Ltd., Beecham House, Great 
West Road, Brentford, Middlesex. 


12) 
SITUATIONS VACANT 


CHIEF DRAUGHTSMAN 


Company manufacturing rolling mills and 
other steelworks machinery require first-class 
man. Only those with the necessary technical 
qualifications and experience in the control of 
a drawing-office need apply. Full details, includ- 
ing age, to be stated._-BOX No. £9336, “ The 
Engineer.” 

A 


COMMERCIAL ELECTRICAL ENGINEER 
required by Merchant Company for Malaya. Mini- 
mum qualification O.N.C ; age up to 26; bachelor 
Good salary, scale according to quaiifications and 
experience, and excellent prospects. Annual incre- 


ments ; Provident Fund; Pension scheme free 
furnished accommodation ; passage provided 
Write, BOX No. 1822, c/o Abbotts, Eastcheap, 


London, E.C.3. E9373 a 
DESIGN ENGINEER required by London firm 
of general mechanical engineers. A practical back- 
ground and several years’ experience of machine 
design essential. Knowledge of mechanical handling 
an advantage. H.N.C. or equivalent qualification 
preferred. Interesting, varied work, requiring 
initiative and responsibility. Starting salary not less 
than £1000 p.a. Pension scheme canteen...BOX 
No. £9314, * The Engineer.” A 
DESIGNER-DRAUGHTSMAN (MECH. 
ANICAL) required for research and development 
team engaged on interesting development work in 
connection with special structures and diesel and 
steam-operated plant. Minimum qualifications 
H.N.C. Age group 24-30 years. The appointment 
is permanent and progressive in an expanding organ- 
isation. Contributory pension scheme and good 
canteen facilities. Salary in accordance with age, 
qualifications and experience. The works are situated 
15 (fifteen) minutes’ bus journey from the centre of 
Ipswich.—Applications to Personnel Officer, THE 
BRITISH STEEL PILING CO., LTD., Claydon, 
Suffolk. E9335 4 


DEVELOPMENT ENGINEER, as second-in- 
command to Manager, in charge of factory develop- 
ment. Work includes the construction and equipping 
of large new factories or extensions to existing 
factories, which is carried out in conjunction with 
architects, specialist engineers and production 
management Development of special-purpose 
machines and processes is also undertaken. Prefer- 
able qualifications are: B.Sc. (Engineering) or 
*&.M.1.Mech.E.; experience in similar work ; know- 
ledge of meat products industry. Age 30/40 years 
The appointment will be located in West London 
Walls is an expanding company within the Unilever 
organisation. Starting salary in the region of £1200 
p.a. in accordance with age and qualifications 

comprehensive superannuation and sickness benefit 
schemes.—Applications, quoting ref. No. 176, should 
be addressed to Company Persenne! Manager, T 
Wall and Sons (Meat and Handy Foods), Ltd., Atlas 
Road, Willesden, London, N.W.10. E9361 a 


DRAUGHTSMAN DESIGNER, aged 35/40, with 
experience in construction of timber water cooling 
towers and concrete bases, required for North of 
England. Good salary conditions and contributory 
pension scheme.—BOX No. £2207, “ The Engineer.” 
ENGINEER graduate for Project and Development 
work required. The work involves the development 
of special machines and the planning and commis- 
sioning of complete projects. Salary £800-£1200 
depending on experience, preferred age bracket 
25-35. A flat is available.Apply, giving full details 
to The Chief Engineer, MICHAEL NAIRN & 
CO., LTD., Kirkcaldy, Fife. £9394 a 
ENGINEER (Non-resident) by Middlesex County 
Council for Percy House, . Isleworth, Middlesex 
(large home for aged). Required to take charge of, 
and be responsible for, operation and maintenance 
of engineering installations, comprising Calloway and 
Cornish boilers, Calorifiers, steam-driven circulating 
pumps, steam meter, &c., and usual central heating 
and domestic hot and cold water systems, steam 
cooking equipment, electric passenger lifts, power 
lighting and sundry other installations. Should be 
conversant with installations to above and experi- 
enced in maintenance of same. Salary £655—£715 
p.a. 44 hour week. Established, pensionable, 
subject to medical assessment.—Apply, giving full 
particulars and three referees to Chief Welfare 
Officer, 1, Queen Anne’s Gate Buildings, Dartmouth 
Street, S.W.1. Canvassing disqualifies, E9281 A 


ENGINEERING LABORATORY 


ENGINEER required to take charge of the 
experimental section of our research and 
development department. 

Desirable qualifications B.Sc. or H.N.C. with 
development experience and knowledge of 
instrumentation and have some supervisory 
experience. 

Please give brief details of qualifications and 
career to date to : 

PERSONNEL MANAGER, 
SERCK, LIMITED, 
WARWICK ROAD, GREET 

BIRMINGHAM, If 


E9383 «a 





INSTRUMENT ENGINEERS 
COURTAULDS, LIMITED 
ENGINEERING DIVISION, 

COVENTRY 


Applications are invited from INSTRUMEN 
ENGINEERS with plant experience and pecs 
technical qualifications to enable them to fit 
into positions at Engineering Headquarters 
working on instrumentation schemes for a wide 
range of industrial processes. 

Other vacancies are available in factories for 
the installation and maintenance of instrumenta- 
tion equipment. 

Applications will be welcomed from suitable 
qualified people who wish to make a career in 
automatic control engineering in its widest 
sense. 

Candidates should write for a detailed form 
of application to the Director of Personnel 
Courtaulds, Ltd., 16, St. Martins-le-Grand. 
London, E.C.1, quoting reference number B.51. 


E9358 a 
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SITUATIONS VACANT 


ENGINEERING SALES REPRESENTATIVE 
requited for Midlands area, preferably resident 
between Birmingham and Manchester. Qualifica- 
tions A.M..1. Mech.E. or equivalent standard. Design 
experience of mechanical handling pliant for coal 
coke and quarried materials essential Age 32-45 
years. State salary required. SOUTHERN AREA 
REPRESENTATIVE also required, with similar 
qualifications. Resident London- Reading district 


Robert Cort & Son, Lid., Reading (ref. WLR) 
£2209 a 


JOHN LAING AND SON, LIMITED, have 
vacancies in their N.W. London Offices for 

1. DESIGN ENGINEERS, with at least three 
years’ experience of reinforced concrete 
work 
DRAUGHTSMEN, with some experience 
of reuforced concrete detailing for varied 
and interesting work on civil and structural 
engineering projects 
MECHANICAL ENGINEER, with some 
experience of heating, ventilating and elec- 
trical services 

4 Experienced DRAUGHTSMEN, with good 

technical training and some practical expe- 
rience to prepare schemes under direction 
for electrical services, lifts and water 
services. Some knowledge of heating and 
ventilating and the relationships between 
services and buildings an advantage. 

Men with general experience and willing to 
give enthusiastic help to a department handling 
engineering services are required Permanent 
and progressive positions, staff superannuation 
week, canteen and sports club 


te 


scheme, 5-day 
facilities 

Apply, stating age, experience and qualifica- 
trons, to 


Personnel Manager (ref. C.M.I 


).5), John Laing 
and Son, Limited, London, N 7 


E9370 a 


LIGHT TO MEDIUM STEELWORK CON- 
TRACTORS and Fabricators in South-West 
London have the following vacancies. BUYER, 
experienced steel man, preferably also some know- 
ledge of non-ferrous materials and metal finishing. 
ESTIMATORS. DRAUGHTSMEN.—Please write, 
with details of experience and salary required, to BOX 


No. E2206, “ The Engineer.” A 
MAINTENANCE ENGINEER (35-40), good 
electrical knowledge-—Mark Anthony and Sons, 
Lid., Chalk Hill, Watford, Herts E2219 a 
MECHANICAL DRAUGHTSMAN — with good 


all-round experience and capable of making up own 
specifications required for senior position in Main- 
tenance Dept. of large organisation at London Head 
Office. Some experience of refrigeration an advant- 
age Non-Contributory Pension Scheme.-—-Write, 
giving age and particulars of experience to BOX No 
£9360, “ The Engineer.” A 
MECHANICAL ENGINEERS required by old- 
established British Oi! Company for service in their 
Oil Refinery in the East ; age 25 to 30; must have 
served full apprenticeship in heavy engineering and 
have H.N.C. (no exception can be made). Generous 
terms with cost of living allowance home leave 
with passages paid both ways kit allowance 

medical! attention : free furnished quarters : Pension 
Fund.—Please write with full details of age, appren- 
ticeship, qualifications, training and experience to 


BOX TE.949 c/o 191, Gresham House, E.C.2. 
E9391 a 


NUCLEAR POWER 
GRADUATE MECHANICAL ENGINEER 
required for development work (London) area, 
connected with pressurised water nuclear reactor 
system components and other high-pressure 
plant 
Applicants should have served an apprentice- 
ship and have some industrial experience in the 
field of high-pressure, steam-raising plant 
Please apply in writing, stating age, qualifica- 
tions and experience, to Staff Manager, 
POSTER WHEELER, LTD., 
3, Ixworth Place, 
London, $.W.3 
B93I3 A 





PLANNED MAINTENANCE 
ENGINEER 

A large West Midlands Steelworks requires 
an ENGINEER in the age range of 25-30 years to 
operate and extend a planned maintenance 
system for all steelworks and auxiliary plant 
This post is looked upon as providing essential 
training for further progress within the engineer 
ing department, and applications are sought 
from men of university graduate or H.N.¢ 
standard in either mechanical or electrical 
engineering, who wish to make a career in steel- 
works engineering 

Pension scheme and free life assurance 

Applications should be made giving details of 
expertence to date with salary expected to 


BOX No. £9294, “ The Engineer 
POWER STATION SUPERINTENDENT 
required to take charge of small installation in Iran 


for a first period of 2-3 years. Powerhouse com- 


prises two oil-fired water-tube boilers of 52,000 Ibs 


per hour evaporation with usual auxiliaries, evapor 
ator plant and one turbine of 3200kKW output 
Generous salary plus tree accommodation and 


Apply stating experience, quali 


travelling expenses 
BOX No. £2216 The 
A 


fications, age. &c., to 
Engineer 

QUANTITY SURVEYOR required for service in 
Tehran as Assistant Superintendent of Technical 
Services for the National Iranian Oj! Companys 
supervising estimating quantity surveying and 
material supply sections of their office. Qualifica- 
tions : University degree or equivalent and Associate 
Membership of the appropriate Institution together 
with experience as a Quantity Surveyor. with esti- 
have worked in a recognised 


mating, and must 
Quantity Surveyor’s Office Age 35-45, salary in 
accordance with qualifications, but not less than 
£2500 free of Income Tax and with accommodation 
Two year tours. Prospects of continuous long-term 
appointment if satisfactory.-.Write, giving fullest 
Staff Office, Rendel, Palmer and 


particulars to 
Tritton, Consulting Engineers 

g Eng 
London, S.W.1. 


125, Victoria Street, 
£9384 « 


THE ENGINEER 


SITUATIONS VACANT 





SENIOR DESIGN ENGINEER. A firm of 
Fan Engineers require a Senior Design 
Engineer to be responsible for the system design 
office. Applicants should be qualified Engineers, 
B.Sc.(Eng.) preferred, and should be capable of con- 
trolling a team of designers. The Company is 
actively concerned with important contracts through- 
out the country and the position offered is one 
which offers unlimited opportunity to an Engineer 


with initiative—~Apply with details to Works 
Director, BOX No. E9385, “ The Engineer.” A 
SENIOR DRAUGHTSMEN with specialised 


knowledge of layout and detail of air conditioning 
and allied plants. Technical education to Higher 
National Certificate or equal, capable of becoming 
section leader.._Write full details, “* J" AIR CON- 
TROL INSTALLATIONS, LTD., Ruislip, Middle- 
SEX. E9352 A 
SENIOR ENGINEER required for research into 
the performance and utilisation of machine tools. 
Experience or knowledge of work study and produc- 
tion cost analysis would be advantageous. Work 
involves the acquisition of synthetic data and its 
application to economic studies of production opera- 
tions, including numerically controlled machining. 
Excellent working conditions in pleasant surround- 
ings. Pension scheme. Removal expenses paid. 
Send full details, including qualifications, experience 
and present salary, in confidence.—BOX No. E9321, 
* The Engineer.” A 
STEEL WORKS CRANES. An old-established 
crane manufacturer with head office and factory in 
the North of England seeks the services of a DESIGN 
DRAUGHTSMAN with sound experience of Over- 
head Electric Travelling Cranes to B.I.S.R.A. speci- 
cation. This opportunity offers scope and unique 
prospects to a first-class man with initiative to whom 
a good salary will be paid.—-Applications, which will 
be treated with absolute confidence, should give 
details of experience with age and salary required, 
and be addressed to The Managing Director, c/o 
BOX No. E2215, “* The Engineer.” A 
TECHNICAL ASSISTANTS.—Applications are 
invited from young Engineers or Technicians to assist 
in the development of an industrial engineering 
division. Applicants should have experience in deal- 
ing with the technical problems of operational analysis 
and methods as applied to one or all of the following: 
Machine shops, fabricating and erection departments 
of a medium/heavy engineering industry. Qualifica- 
tions H.N.C. (Mech.) minimum or equivalent. Age 
25/38. Attractive and interesting appointments.— 
Applications in writing, with relevant details in con- 
fidence, stating approximate salary required, to 
Personnel Manager, Ruston-Bucyrus, Ltd., Excavator 

orks, Lincoln. E A 


THE UNITED GLASS BOTTLE 
MAN UFACTURERS, LTD., 
ST. HELENS, LANCS. 
To strengthen our Design and Development 
Department we are looking for young men who : 
ARE keen to be DESIGN ENGINEERS 
HAVE gained H.N.C. Mechanical Engineering 
or a higher qualification. 
capable of converting several years’ 
experience in general engineering into 
specialised work 
HAVE a creative mind 
ARE ambitious but willing to learn 
HAVE the ability to get on with people 
ARE not afraid of hard work. 
HAVE the strength of character to overcome 
difficulties. 
Applications are invited from men who fulfil the 
above requirements and should be sent to the 
Personnel Officer 


ARE 


£9386 A 


TOP FLIGHT SALARIES OFFERED to accom- 
plished TECHNICAL REPRESENTATIVES, pre- 
ferably well qualified and with earlier experience in 
mechanical handling, by prosperous engineering 
company carrying out further expansion programme. 
Brief details in first instance, please, for local inter- 
view. —BOX No. E9366, ** The Engineer.” A 
WORKS ENGINEER required by a well-estab- 
lished paper converting company in North-West 
London. Candidates should be between the ages of 
30 and 40. They should have a sound practical expe- 
rience of mechanical engineering and a good working 
knowledge of steam and electrical services. Salary 
will depend on experience and qualifications, but will 
be in the region of £1000 a year. Apply at first in 
writing, giving details of previous experience. —BOX 
No. E9263, “ The Engineer.” A 
YOUNG ENGINEER, with knowledge of German 
to install electro-pneumaiic controls. Excellent 
opportunity for the right man. Must be mobile and 
capable of working on own initiative.—Replies, in 
confidence, stating age, experience and commencing 
salary required, to Managing Director, G. E. SIMM 
(ENGINEERING), LTD., 27, Broomgrove Road, 
Sheffield, 10. E9333 a 





MASSEY-FERGUSON (GREAT BRITAIN) 


LIMITED 

require a 
CHIEF TRACTOR ENGINEER 
Massey-Ferguson (Great Britain) Ltd., 
wish to appoint a CHIEF TRACTOR 


ENGINEER, who would be based at their 
Coventry establishment. The position calls 
for a Graduate Engineer or the equivalent 
who has had extensive experience in engines, 
transmissions and hydraulics and who will 
be responsible for the design and develop- 
ment of tractors 


The salary will be commensurate with the 
responsibilities of this important post and 
applications, giving full details of experience 
and qualifications, should be addressed in 
the Chief Personnel 


strict confidence to 
Officer, Massey-Ferguson (Great Britain) 
Ltd., Coventry 

E9355 a 


Dec. 12, 1958 
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—— ve ————_ 
SENIOR PROJECT ENGINEERS 


AND PROJECT ENGINEERS 
BRITISH OXYGEN ENGINEERING LIMITED 


Applications are invited from qualified and experienced engineers for posts as SENIOR 
PROJECT ENGINEERS and PROJECT ENGINEERS, entailing responsibility for the planning 
and co-ordination of the design, manufacture and site construction of large scale chemical | 
plant and other engineering projects, including mechanical, electrical and civil engineering | 
phases. Previous experience in this field and organising and administration ability is required 


Excellent salaries and conditions of service are offered and assistance with house purchase 
and removal expenses can be offered to successful candidates who will need to move their homes 
{pplications should be made in writing to 


The Personnel Manager (GH 26) 
BRITISH OXYGEN ENGINEERING LTD., 
Angel Road, Edmonton, London, N.18. 





E9368 A _: 











DESIGNER/ 


PIPING pRaAUGHTSMEN 





A few vacancies exist for senior piping designers. 
Top positions are available with us in this field, but 
consideration will be given only to men who have 
considerable experience in piping design and layout 
of refinery and chemical plants or in related industries. 
Our Piping Designer Draughtsmen are of a high stand- 
ard and we therefore can consider only men of equal 
calibre. Our permanent staff benefit from above- 
average salaries, liberal personnel benefits, good 
working conditions, excellent Social Club, etc. 

If you are interested and qualify you are invited to 
write to, or telephone the PERSONNEL MANAGER :— 


7-10 CHANDOS STREET, 
INTERNATIONAL = LONDON, WA. Telephone 
CORPORATION 


MUSeum 4010 quoting ref : 130/G 
E9384 a 














GRADUATE MECHANICAL ENGINEERS 


THOMAS HEDLEY & CO. LIMITED 


LONDON MANCHESTER NEWCASTLE 


Continuing Company growth has created several opportunities for young 
GRADUATE MECHANICAL ENGINEERS in the Technical Service and 
Maintenance Groups of our Factory Engineering Department. 

The engineering work of the Company ranges from the development, design 
and construction of new buildings and equipment to the operation, maintenance 
and improvement of existing facilities. 


The technical fields covered include fluid mixing and pumping, mechanical 
and pneumatic conveying, pressure and vacuum vessel design, heat transfer, 
automatic process control, high-speed automatic machinery and steam, 
power, air, gas, refrigeration and water supply. 

While the opportunities available now are in the Factory Engineering 
Departments, every encouragement and opportunity is given to the young 
engineer to gain experience in all branches of our engineering work before 
finally selecting his career 

The Company is staffed by promotion from within. The new man is given 
individual training to prepare him for his first and succeeding assignments 
and throughout his career he is personally and individually coached by his 
immediate superior. : 

Starting salaries are attractive and increments are by merit. Remova! and 
travel expenses and assistance with initial accommodation are provided by the 
Company, along with other benefits such as superannuation, free life assurance, 
etc. 

If you have a good degree in mechanical engineering, are not more than 27 
years of age and would like to know more about these appointments, we 
invite you to write, in confidence, including an outline of your qualifications 
and experience to : 


The Chief Engineer, 

THOMAS HEDLEY & CO., LTD., 
Gosforth, 

Newcastle on Tyne 


E9372 a 
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THE DE HAVILLAND ENGINE 
COMPANY LIMITED 


has a vacancy for an 


ESTIMATOR / PLANNER 


required for prototype and small 
batch quantities for development of 
industrial Gas Turbines and Air 
Compressors. Must have all-round 
practical experience. _ Interesting 
and responsible work. 

Write, stating age and details of 
experience to : 


GENERAL MANAGER 


A Company, which is a subsidiary of a 
national contracting organisation, is seeking 
a GENERAL MANAGER to co-ordinate 
its activities over a large area in the North 
The company specialises in heating, ventilat- 
ing, electrical plumbing and _ industrial 
services and offers modern design facilities 
as well as up-to-date installation techniques 


The successful applicant will need to have 
first class contracting experience and a 
qualified or graduate Engineer would be 
preferred. Must be able to control all aspects 
of the business from enquiry to final settle- 
ment and above al! weld the various special- 
ists into a successful organisation. Good 
salary offered with Pension Scheme, car and 


excellent prospects 
The Personnel Officer, 
THE DE HAVILLAND ENGINE 
COMPANY LIMITED, 
Stag Lane, EDGWARE, Middlesex 


Only applicants giving full personal 
details together with complete history of 
career to the present time will be considered 
and treated in strict confidence.—Write 
BOX No. E9403, ** The Engineer.”* 


E9399 a A 











is being expanded. 


MEAD CARNEY 


PROCESS METHODS ENGINEERS 


We have been requested by one of our clients 
non-ferrous metals and heavy chemicals 
for the staff at one of their new plants located in the Midlands. 

The appointments are of a permanent nature and promotion prospects are 
good. The Company already has an Industrial Engineering Department which 


Candidates must be suitably qualified and have had good experience of | 
methods engineering from a practical angle. 


A commensurately suitable starting salary is offered and there is a good 
contributory Pension Scheme in existence. 


Applications should be made in full to our Commercial Controller 


AND COMPANY 
MANAGEMENT CONSULTANTS 
| 43, PALL MALL, LONDON, S.W.1. 


a well-known processor of 
to secure Process Methods Engineers 


LIMITED 


£9407 A 








EXPERIENCED 
CHIEF BLAST FURNACE ENGINEER 
required 


Must have experience with modern Furnaces, 
Power Generating Plant, Ore Handling Equip- 
ment, Sintering Plant, Gas Plants etc. Only 
first class Engineers at present earning £1,750 
upwards need apply. House provided and a 
Pension Scheme in operation. 


The MILLOM HEMATITE ORE & IRON Co., Ltd. 


E9388 A 





schemes 


some or all of the following 


Heavy foundations Steel bridges 


and have a knowledge of estimating. 


Salary range : £1020 p.a.-£1185 p.a 


within seven days to 


LONDON TRANSPORT 


ENGINEERS 


to design and execute the New Works Programme of railway capital projects and modernisation 


Applicants should be capable of preparing schemes, contract drawings and specifications for 


Reinforced concrete bridges and structures 
Retaining walls, earthworks and drainage 


Applicants should be able to direct junior staff, have some experience of contract procedure 

An engineering degree or membership of a professional institute is desirable 

Medical examination, free travel, contributory superannuation scheme 

Applications stating age and qualifications and giving full details of experience should be sent 
Staff and Welfare Officer (F/EV 717/4). 


LONDON TRANSPORT EXECUTIVE, 
55, Broadway, S.W.1 


E939R A 

















MILLOM, Cumberland. 

Due to continued expansion of our Research and Development teams asso- 
ciated with * Seaslug * and the Long-Range Ballistic Missile, we have vacancies 
for experienced qualified personnel. The equipment dealt with is concerned 
with precision measurement, Computation and instrument servo systems. 

ELECTRONIC, ELECTRO-MECHANICAL and MECHANICAL ENGI- 
NEERS at Senior and Intermediate levels for design and development posts 
concerned with precision navigation equipments, components, and techniques 
on both the L.R.B.M. and “ Seaslug *’ projects. 

DIGITAL ENGINEER, to design and develop digital computors for air- 
borne use, involving integrators, multipliers, storage units and equipment for 
remote adjustment and setting of digital quantities. 

SYSTEMS ENGINEERS, to co-ordinate testing of a complete electro- 
mechanical precision instrument servo system, and to carry out design studies 
for, and the design of, more advanced systems. 

MATHEMATICIANS or PHYSICISTS, for theoretical analysis of the per- 
formance of systems, design studies, and the analysis of flight trials data. 

TEST FIXTURES ENGINEER, to direct Technical Assistants and D.O 
personnel in designing and engineering a range of specialised complex electro- 
mechanical test fixtures. 

TRIALS ENGINEERS, for the L.R.B.M., to accept full responsibility for 
testing and preparation for trials of important parts of the system. After train- 
ing long periods away from base will be entailed, both in the U.K. and abroad, 
and salary and conditions of service will be appropriately attractive. 

DEVELOPMENT ASSISTANTS, with H.N.C. or O.N.C., primarily for 
laboratory experimental work, with a certain amount of theoretical work on 
occasion. 

TRIALS ASSISTANTS, for technical administrative and liaison duties. 

PHOTOGRAPHER, for technical publications and handbooks, &c. 

We are seeking professionally qualified, experienced personnel, and are 
prepared to reward them accordingly. Conditions of work will be first class in 
well-equipped new laboratories. Housing is available. Pension scheme, 
canteen. 

Please write, giving full details or requesting application form, to R. W. H. 
Lubbock, B.Sc. 


SPERRY GYROSCOPE CO., LTD., 
Bracknell, Berks. 
E9387 a 











THE BRITISH INTERNAL COMBUSTION 
ENGINE RESEARCH ASSOCIATION 


has a vacancy fora 


PRINCIPAL RESEARCH ENGINEER 
(THERMODYNAMICS) 


to lead research engineers engaged in investi- 
gations of combustion, pressure charging and 
fuel injection in diesel engines. 


Candidates should possess an Honours 
Degree and have extensive experience of 
diese! engine research, including preferably 
some basic study of combustion 


according to 


Salary up to £2000 p.a., 
The post is 


qualifications and experience 
pensionable 


Please apply in writing, giving age, educa 
tion, training and experience, to : 


The Director of Research, B.I.C.E.R.A 
111-112, Buckingham Avenue, Slough, 
Bucks 


E9380 a 














| SITUATIONS WANTED | 


TOP LEVEL EXECUTIVE ENGINEER (40), 
world travelled, wide experience all branches chemical 
engineering, seeks senior appointment sales promo- 
tion, contract liaison Willing travel anywhere 
Knowledge French, German, Russian Tireless 
worker.—BOX No. E2214, “The Engineer.”’ ” 
PUMP SALES: Executive seeks move to South 
West. Excellent background, 6 years in industry 

BOX No. E2217," The Engineer.” 4 
EXECUTIVE ENGINEER, A.M.I.Mech.E. (45) 
seeks change. Wide experience on large projects in 
chemical, gasworks, steelworks and power station 
design. Conversant with civil and electrical problems 
and used to high-level negotiations and staff control 
Successful career to date earns £2000 plus.—_BOX No 
E2221, ** The Engineer.” ” 


g BUSINESSES and PREMISES | 


BOURNEMOUTH—LIGHT ENGINEERING 
BUSINESS, compact and easily managed by semi- 
retired engineer. Floor area approx. 1750 sq. ft..— 
centrally heated. Fully employed and many con- 
tracts in hand substantial companies. Some 20 
modern machines. Price for new Lease, Valuable 











Equipment and Plant, Goodwill, &. £65005S.A.V. 
—Further details: Hudson & Son, 5, Yelverton 
Road, Bournemouth. Tel. : 6996. E9381 1 


— 
BUSINESSES and PREMISES 





SCOTLAND—LANARKSHIRE 


P Glasgow = miles, Edinburgh 35 miles 
Pproximately five acres in all. Sin ) 
buildings (45,000 square feet). meee facili 
ties Road and rail access Sidings for up to 
100 wagons. Fully equipped for timber wagon 
repairing. Good class of labour available. 
Propositions regarding the foregoing to 


RAMSAY, MENZIES & WILSON, 


121, WEST GEORGE STREFT 
GLASGOW C.2 


£9396 | 


NON-FERROUS FOUNDRY AS GOINC 
CONCERN, East London. Freehold prone t 
floor area 8500 sq. ft. Whole area approx. 2250 sq 
yd. Well equipped. Capable 15 to 20 tons per 
month. Principals only..-_BOX No. F2218 The 
Engineer.”’ 4: 


FOR HIRE 


LATTICE STEEL. Erection Masts (light d 
heavy), 30ft. to 150ft. high, for ie tn 
Beliman’s, 21, Hobart House, Grosvenor Place, 
S.W.1. (Phone SLOane 5259). E103 « 


























| PATENTS | 


THE PROPRIETOR of British Patent No. 628,89! 
entitled “ ROTARY CRUSHING MILL,” offers 
same for Licence or otherwise to ensure practical 
working in Great Britain.Inquiries to Singer, 
Stern and Carlberg, 14, E. Jackson Boulevard 
Chicago, 4, Illinois, U.S.A. £9312 
THE PROPRIETOR of British Patent No 
737771 entitled “* A Machine for Operating on Strip 
Stock and a Reciprocating Slide Feed Therefor,” 
offers same for license or otherwise to ensure its 
practical working in Great Britain.—Inquiries to 
Singer, Stern and Carlberg, Chrysler Building, New 
York 17, New York, U.S.A E9378 








| SUB-CONTRACTING 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1.D. approved, 
—Recupero, Ltd., . South Harrow Viaduct, 
Harrow, Middlesex ("Phone, Byron 1178). Ei09 mw 
KELLERING AND CAM PROFILING capacity 
up to 8ft. 6f. or 6ft. diameter —ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
oe . Yorkshire (Telephone : 
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ERE 


SUB-CONTRACTING 





CHEMICAL, OIL 
SPECIAL 
STEEI 
GENERAI 
ELECTRICAL. 
SUPERVISION OF 
ESTIMATING 


PLANT & PIPE 


Ot 


(Design Consultants 


CAPACITY AVAILABLE FOR 


DESIGN/DETAILING 


OF 


& REFRIGERATION PLANTS 

CONVEYORS & FACTORY MECHANISATION 

& REINFORCED CONCRETE STRUCTURE 

INSTALLATIONS 

POWER STATIONS, VEHICLES, ETC. 

MANUFACTURERS & INSTALLATIONS 

PROCUREMENTS 
ALIFIED ENGINEERS 


Our representative will visit you upon request 


RODGER, SETTERINGTON & PARTNERS 
Hanger House, Western Avenue. Ealing W.5 
PERivale 7877. 

Mechanical. Civil & Electrical Engineers) 


TRACING 


£9364 Mw 











MISCELLANEOUS 














ENGINEERING 
CONSULTANTS 





Our experienced staff can 


deal with your problems in 


any branch of engineering 





Send your headaches to 


EDGAR D. CANNON 
BULLSMOOR LANE, 
ENFIELD, MIDDX 
Tel.: Waltham Cross 5052 


£2220 1 














FOR SALE 











VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 


NEALS t-ton “D” CRANE, 20-30ft., swan-neck 
Sectional Jib, ruston 1-VSH engine, on pneumatics, 
1100 series, new 1946, good condition £750 


JONES Super 20 MOBILE CRANE, 24ft. jib 
Lister diese! engine, on solids, G.W. order, £400 
NEALS 24on MOBILE CRANES, 20ft 


jibs, Ruston engines, on pneumatics, new 1948-49 
V.G. conditior £700 each 

VALES-REICH 3-ton 20/1300 electrically operated 
TRAVELLING CRANE £2750 

JONES Super 40 3-ton MOBILE CRANE, 24ft 
Channel Jib SC40680 series, on pneumatics, Turner 
diesel engine, generally overhauled and repainted 
£97 

AMDERSON-GRK I Electric 
CRANE, 120ft. jib, S.L.1. “ as new £1600 

JONES, KL44 4-ton CRAWLER CRANE, SOft. jib 
Ruston diesel engine, new 1950, overhauled 
£1850 


DERRICK 


3-ton 


BUTTERS S-ton electric Single-Motor DERRICK 
CRANES, 105-110ft. Jibs, new 1948-49, good 
condition A 

SMITH S-ton Steam LOCO. CRANE, 4ft. 84in 
gauge, 35ft. jib, new mid. 1949, good order. £850 

COLES 6-ton Diesel Electric MOBILE CRANE, 
30", Cantilever jib, on pneumatics, new 1957 

BUTTERS & ANDERSON-GRICE 7-ton Electric 


DERRICK CRANES, 100-120ft. jibs from £1750 


each 
ANDERSON-GRICE 10-ton Steam DERRICK 
CRANE, 120ft. jib, V.G. condition 


COLES 10-ton fully MOBILE CRANE, 30-40ft. jib, 


Perkins diese! engine, on pneumatics, new 1955, 
perfect condition £5350 
COLES 124-ton Fully MOBILE CRANE, 45-80ft 
jib, new 1950. £5250 
LIST OF PLANT 


FOR A COMPREHENSIVE 
FOR SALE AND HIRE, SEND FOR VALES 
FREE MONTHLY PLANT REGISTER 


Further details, 14, Lower Grosvenor Place, 
London, $.W.1. Telephone : ViCtoria 7531, 3501, 
E107 G 


8080, 9886 (15 lines) 











FOR SALE 


as new Fowler 


| No. completely reconditioned and 
150 h.p. 0-4-0 Diesel Locomotive for 4ft. 84in 
gauge 

> No. identical Fowler 150 - p. 0-4-0 Diesel Loco 


motives for 4ft. 541n. gaug 
i No. Ruston and He wrnsby Model 48DS 0-4-0 Diesel 
t. 84in. gauge, 48 b.h.p 
0-4-0 Diese! Shunting 
gauge 


4 Shunting Locomotve for 4f 
1 No. Barclay 84100 h.p 
Locomotive for 4ft. 84in 
ABELSON AND CO. (£ NGINEERS), LTD., 
COVENTRY ROAD, SHELDON, 
BIRMINGH AM, 26 


Tel. : SHEidon 2424 £9404 G 





FOR SALE 











NEW MITCHELL OF KEIGHLEY,” 104in. 
CENTRES, S.S. AND S.C. GAP BED LATHE, 
on 10ft. bed, admits 5ft. Sin. between centres 

NEW *‘ WOODHOUSE & MITCHELE ™ SERIES 
85, 104in. CENTRES, S.S. AND S.C. GAP BED 
LATHE, on 10ft. bed, admits 6ft. between centres. 

NEW “ GRANOR” Ilin. CENTRES, S.S. AND 
S.C. LATHE, on 14ft. gap bed, admits 9ft. between 


centres 

NEW MITCHELL OF KEIGHLEY” 12bsin. 
CENTRES, S.S. AND S.C. GAP BED LATHE, 
on 12ft. bed, admits 6ft. 9in. between centres 

NEW “MITCHELL OF KEIGHLEY” 14tin. 
CENTRES, S.S. AND S.C. GAP BED LATHE, 
on 14ft. bed, admits 7ft. 9in. between centres 

NEW “OLDFIELD AND SCHOFIELD” 1Sin. 
CENTRES, TYPE C, S.S. AND S.C. GAP BED 
LATHE, on 16ft. 6in. bed, admits 10ft. between 
centres 

All Motorised for 400/440/3/50 cycles supply 


THO* W. WARD LTD. 


SHEFFIELD 


ALBION WORKS . . 
* Forward 


Phone : 26311 "Grams 


600 


COMPRESSOR SETS 





2500 c.f.m. BELLISS & MORCOM, 100 p.s.i. with 
550 h.p. Crompton Parkinson Motor, 3°3kV or 
400/440/3/50 

1550 c.f.m. BELLISS & eta 100 p.s.i. with 
328 h.p slipring motor, 400/3/5 

410 c.f.m., 120 p.s.i., BROWE IT . INDLEY, with 
Laurence Scott & Electromotors 95 h.p. slipring 
motor, 400/3/50 

600 c.f.m. BROOM & WADE, 100 p.s.i., with Brook 


135 h.p. slipring motor, 400/3/50. 


TWO 330 c.f.m. BROOM & WADE, 100 p.s.i., with 

Brook 75 h.p. slipring motor, 400/3/50. 
AIR RECEIVERS 

8ft. 6in. diam. by 28ft. 6in., horizontal riveted, 
120 Ib. w.p 

6ft. diam. by 16ft., vertical riveted, 100 Ib. w.p 

4ft. diam. by 13ft. 6in., horizontal riveted, 410 Ib 
w.p 

WATER COOLERS 
FIVE T6l HEENAN & FROUDE Coolers for 


various duties and complete with Pumping units 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
Tel. : Shepherds Bush 2070, and 
STANNINGLEY, NR. LEEDS 
Tel.: Pudsey 2241. 
E204 « 





SPECIAL OFFER 


Le AS NEW 220 cu. ft. HUDSON 
Side Tip Wagons, standard rail gauge 
ae on main line 


VERY LOW PRICE FOR QUICK SALE 
G. E. SIMM (MACHINERY), LIMITED 
27, Broomgrove Road, Sheffield, 10. 


All-Steel 
Can 





Telephone No.: 64436 
E9367 G 
BULLARD 36IN. VERTICAL BORER 
Swings 38in., 12 speeds 12-200 r.p.m., with side 
head. M.D. 440/3/50 
H. BELL (MACHINE TOOLS), LTD., 
WALTER STREET, LEEDS, 4 
Tel.: 63-7398 

E105 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney” 
Huts, 35ft. wide, and “ Blister ” Hangars, 86ft. 6in. 
and 9ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, th, Kent (Tel. Bexleyheath “—n 
E113 G 


ENGINEER 


FOR SALE 


OFFER AT ATTRACTIVE PRICES 
HIGH CLASS 
HORIZONTAL BORERS 

FROM STOCK 

5 Patent type, Sin. spindle cx 
bed, main table 48in. by 84in. verniers 

KEARNS No. 4 Patent type, 4in. spindle. verniers 
main table 42in. by 66in., distance 7ft. 6in 

KEARNS No. 3 Patent type, 34in. spindle, covered 
bed, table 32in. by 60in., verniers, screwcutting 

RICHARDS HB.2 2{in. spindle, table 39in. by 30in 
verniers, screw Cutting.; fully reconditioned 

PEARN RICHARDS No. 4 standard type 
head only, table 60in. by 36in.; older machine but 


in good condition 
IT’S CHEAPER TO BUY NOW 


vered 


KEARNS No 


facing 


We specialise in rebuilding the heavier types of 
machine tools and would welcome your enquiries 
SOAG MACHINE TOOLS, LTD., 
JUXON STREET LAMBETH 
LONDON S.E.11 

"Phone : RELiance 7201 
‘Grams Sotoolsng, London, S.E.11 


E212 G 





FOR SALE 


cu. yd. Rapier 440 diesel-driven Excavator 

shovel or dragline equipment 

cu. yd. Rapier 410 diesel-driven Excay 

4-purpose or dragline equipment 

# cu. yd. Rapier 423 diesel-driven Excavator 
shovel equipment 

S-ton Morris Versatile diesel/electric 
on solid rubber tyres 

5-ton Coles diesel-driven self-propelled Mobile Crane 
on pneumatics 

S-ton Smith Steam Loco 
35ft. jib, new 1949 

6-ton Rapier Super 
solid rubber tyres 

6-ton Rapier Standard petrol/electric Mobile Crane 
on solid rubber tyres 

3-tool BroomWade diesel-driven 

pressors. 


WILLIAM G. SEARCH, LIMITED, 
WHITEHALL ROAD, LEEDS, 12. 
Tel. : 639081 (10 lines) 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 
KIRKBY LS gg ee ESTATE, LIVERPOOL 
: Simonswood 3361 (5 lines) 
E9292 G 


with 


ator with 


me 


with 
Mobile Crane 
Crane, 4ft. 84in. gauge, 
petrol/electric Mobile Crane on 


Portable Com- 





NEW OVERHEAD CRANES 


60-ton Goliath, by ye 40ft. span, S-ton auxiliary ; 
cab control, 400/3/5 

40-ton Goliath, by eieaik and Wilcox, 40ft. span, 
5-ton auxiliary ; cab control, 400/3/50. 

40-ton Clyde, 42ft. 3in. span, with 20-ton aux., 
unused. 

30-ton Adamson, 42ft. 3in. span, 5-ton aux. ; new 
in cases. 

20-ton Vaughan, 42ft. 3in. span, 6-ton aux., 
six available. 

20-ton King, 42ft. 3in. span, unused. 

10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50. 

Surplus Unused Ministry Cranes, mainly stil] packed. 
Drawings on request. Inspection invited. Bargain 
prices. 

FRED WATKINS (ENGINEERING) 
LTD., COLEFORD, GLOS. 


17ft. lift, 





Tel. : Coleford 2271/2/3. E132 4a 

FOR SALE 
4000-ton HYDRAULIC PLATE FORMING AND 
BENDING PRESS by Schloemann, table 1I8ft 


9in. wide by 10ft., admitting 18ft. 9in. adjustable 
daylight 2ft. 8in. to 10ft. with pump unit 

2000-ton HYDRAULIC FREE FORGING PRESS 
bed 8ft. 7in. by 8ft., daylight 11ft., all steel con 
struction, can be offered with high-speed pump 
and control gear 


1000-ton DOWN STROKE HYDRAULIC PRESS 
by Loewy, ram 27in. dia. by 30in. stroke, table 
40in. by 48in 

§00-ton HORIZONTAL SECTIONAL EXTRI 
SION PRESS with self-contained oil pump unit 

MANY OTHER LARGE HYDRAULIC PRESSES 
FOR ALL DUTIES AVAILABLE FROM 
STOCK. 
REED BROTHERS (ENGINEERING), LTD 


Replant Works, 
Woolwich Industrial Estate, London, S.E.18 
E9375 G 





SPECIAL OFFER 


ROSS-RIGBY 15-cwt. cap. Clear Space type 
Pneumatic Power Hammer, complete’ with 
Electrics, Anvil Block, Pallet, &c Very little 


use Excellent condition Attractive price 
Enquiries to: 


Head Office 


G. FE. SIMM (MACHINERY), LTD 
27, Broomgrove Road 
SHEFFIELD, 10 
Tel. No.: 64436 (5 lines) 
E9393 G 





ARC WELDERS.—Immediate delivery—Rentweld 
welders have stood the test of time. All sizes up to 
480 amperes from latest light weight portable from 
200/230 amperes, weighing only 78 Ib. Up to rubber- 
tyred heavy weights.—Rentweld, Ltd., 94, Camden 
Road, London, N.W.1 (GUL. 6006). E9270 Go 


ALTERNATORS. 3 100kVA, 400V, 3-phase 
4-wire 50 cycles. Houchin-General Motors direct 
coupled diesel sets, c/w switchboards batteries, 
starters, &c. As new, can be seen running in | ondon 
—Write BOX No. E9287 “ The Engineer.” 


1946 LISTER LARGE SWIVEL macmon. 
No. 7832, 4 h.p. motor, steam-heated table, electric- 
heated iron, skW May be viewed by appointment 
at St. George's Hospital, Hornchurch, ‘phone 43531 

Offers to Group Secretary, Oldchurch Hospital 
Romford £9402? ¢ 





12, 1958 


Dec. 
FOR SALE 


600 


WATER TUBE BOILERS 


‘YARROW type triple drum boiler, 6000 
12,500 Ib./hr. 400 p.s.i., date 1939, complete with 
fittings and mountings 12ft. 6in. by I1ft. 6in. by 
10ft 


TWO BABCOCK & WILCOX W.LF. type water 
tube boilers, heating surface 3580 sq. ft., evap 
12,500 Ib. ‘hr., 170 p.s.i. with chain grate stokers 

No. 8 FRASER & FRASER water tube boiler, evap. 
2500 Ib. hr 120 p.s.i., suitable for solid or oil 
hiring 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel. : Shepherds Bush 2070 and 
STANNINGLEY, NR. LEEDS 
Tel. : Pudsey 2241. E203 G 





FRORIEP Heavy Duty Vertical 
TURNING AND BORING MILL 
Max 


swing 54in., with side head ; 50 h.p. main 


motor. Manufactured 1952 
F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1 
EUSton 4681 and 3771! 


£9353 G 





35-TON ELECTRIC PORTAL WHARF 
CRANE built 1945. 35 tons at 60ft. fixed radius, 
85ft. height of lift. Rail gauge 40ft., admitting 3 
lines of standard gauge track. Electrics 440/3/50 
with Ward Leonard Generator.—REED 
BROTHERS (ENGINEERING), LTD., Replant 
Works, Woolwich Industrial Estate, London, S.E.18 
Telephone : Woolwich 7611/6. £9376 G 
SIX IIN. AND SIX IjIN. DIAMETER WIRE 
ROPES FOR DISPOSAL, each 465ft. long. Pre- 
formed construction and ungalvanised.—For further 
information apply: APPLEBY-FRODINGHAM 
STEEL CO., Ref. P/EB . Scunthorpe, Lincs. F9341 G 


SPECIAL OFFER! 


FOR IMMEDIATE DISPOSAL 
5 VIRTUALLY NEW 


OVERHEAD 
TRAVELLING 
CRANES 


by VAUGHAN 


Manufactured late 1954/early 1955, 
arranged for Floor Control. 





Capacity 7 TON 
Span 48’ 0” 
Height of Lift 30’ 0” 
Lifting Speed 20 f.p.m. 
Traverse Speed 100 f.p.m. 
Long Travel 150 f.p.m. 


Electric Supply 440/3/50 A.C. 
Motors by Laurence Scott, Contro! 
Gear by Allen West. 


GEORGE COHEN 


Sons & Company Limited 
WOOD LANE, LONDON, W.12 


Telephone : Shepherds Bush 2070 
E202 c 

















SWIM? 
You will be if you 


remember WAROS 
might have 1t/ 


_ THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 














1958 
FOR SALE 


Dec. 12, 


SERVICE 





WESTON Model 400/100 Double-Sided Friction 
Screw Press, of steel plate construction, pressure 
about 120 tons, maximum stroke Ilin., diameter 
of screw 64in., maximum daylight, ram up, I lin., 


bed 219/I6in. by 18in., arranged motor drive 
380/420/3/50. Weight about 5 tons 
NEW BRAUCHLI Model AS 20508 All-Steel, 


Motorised Hydraulic Guillotine, open-ended type, 
with tilting table enabling bevel cuts to be made 
from 0 deg. to 30 deg., capacity 6ft. 62in. by 5/16in 
thick, drive to hydraulic pump from electric motor 
for 400/3/50. All gauges 

ROBERTSON Motorised, Geared Section Rolling 
Machine, at present fitted with rollers for forming 
2}in. by 2}in. angle sections, diameter of roll shafts 
2tin., width between bearings 16j4in., working 
centres adjustable up to 74in., 14 rollers arranged 
in 7 pairs, arranged motor drive for 400/440/3 50 

NEW STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, capacity 10ft. wide 
by gin. mild steel ; diameter of rollers : top 9jin., 
bottom 7jin.; drop end bearing for removal of 
completed cylinders, support rollers to bottom 
rolls, reduction gearbox drive to bottom rolls with 
multi-disc slipping clutches, motorised adjustment 
to top roller 

RUSHWORTH Double Geared, Open-Ended Power 
Guillotine, overcrank type, fitted with automatic 
sheet hold-down and adjustable front, back and 
side gauges, arranged motor drive for 380/440, 3,50, 
capacity mild steel 4ft. by din., gap in open ends 


63in. 

JOHN HANDS Style SCG. No. 8 Double-Geared 
Double-Sided Press, with cast steel body, pressure 
exerted about 400 tons, stroke 8in., between 
uprights 26in., bed 24in. by 26in., arranged motor 
drive for 400/440/3/50. Weight about 10 tons. 

Photographs of the above are available 

Very favourable hire purchase terms can be obtained 

MACHINE TOOLS, NEW AND USED 
Of Every Description Attractive Prices 


F. J. EDWARDS LTD., 


389-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone : BXLUSton 4681-3771. 

And at 
HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 


LANSDOWNE 





Telephone : Central 7606-8 E207 G 
FRED WATKINS 
(ENGINEERING), LTD. 
STEAM BOILERS.—Cochrane Vertical (New), 


8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100 
150 Ib. w.p. ; reconditioned 8ft. 6in. down to Jt 
dia. ; Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m. all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 b.p. 

MOBILE ROAD CRANES.—10-ton Lorain, lorry 
mounted, 30ft.-70ft. extendible jib; 10-ton 33 
R.B. track mounted, 40ft. jib ; 84-ton Ransomes 


Petrol/Electric, 21ft. jib; 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2) ; 6-ton Coles 
Diesel/Electric, solids; 4-ton Coles Diesel 
Electric, solids, 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3); 2-ton Jones “Super 20” diesel, 
pneumatics ; 2-ton Neals diesel, pneumatics 
DERRICK CRANES.—10-ton Anderson Grice 


steam, 120ft. jib ; 7-ton Rushworth, hand, 30ft 
jib; 5-ton Wilson Electric, 70ft. jib; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—1!8-ton Brownhoist 
jib ; 10-ton Coles steam, 40ft. jib ; 
steam, 35ft. jib; 5-ton Smith, 
5-ton Cowan Sheldon, S0ft. jib ; 
diesel, 38ft. jib. 

LOCOS.—Fowler diesel, 150 
diesel, 80/88 h.p., new 1942; Bagnall I4in. by 
22in., two oil fired, one coal; Peckett steam, 
Jin. by 12in., 1941; also 3 miles track, 24in 
gauge Bogies, Turnouts, &c. 

STEEL PIPING.—S50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black, new ; SOOOft., 8in. seamless ; 


steam, SOft. 
8-ton Wilson 
SO0ft. jib (2); 
S-ton Grafton 


h.p. (2); Ruston 


1000ft., 12in. seamless ; SOOft., I4in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SO0Oft., 


24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Side Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by din. ; Robertson Straightening Rolls, 
8ft. 6in. by din. ; Berry Bending Rolls, 7ft. by 4in. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 1Sft. by 3ft. table; Herbert 3ND Miller, 
6lin. by 15in. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and I cwt. Pneumatic 
Hammers; Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 
Bigwood geared Bending and Straightening 
Machine up to I2in. by 6in. R.S. Joists ; 150-ton 
Rhodes Double Crank Power Press ; two 40kVA 


Spot Welding Machines ; Wire Drawing Machine, 
3 die, up to gin. copper ; 50kW Electric Furnace, 
1000 deg. Cent., chamber S4in. by 30in. by 21in. 


SLING ENGINEERING WORKS 


COLEFORD, GLOS. 
"Phone : 


Coleford 2271/2 E106 G 





THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56. VICTORIA STREET. 
LONDON, S.W.1 


VICTORIA 2002 3/4 


Established Over a Century 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 





Specialists 
inthe *® 
VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London. 
W.C.2. 


TEMple Bar 7471 


KNIGHT, FRANK 
& RUTLEY 
SALE & VALUATION 
OF 
FACTORIES 
PLANT anb MACHINERY 





20, Hanover Square, W.1. 
Telephone : MAYfair 3771 


(Factory Department : Ext. 17) 


FOR SALE | 
600 


ECONOMIC BOILERS 
TWO RUSTON & HORNSBY “ THERMAX” 
(Wet back) treble pass 10ft. 6in. diam. by 13ft. 6in. 
long, excluding smoke box and flue outlet., evap. 
13,000 Ib/hr., 200 p.s.i. 
THREE FOSTER YATES & THOM double pass 
Oft. 9in by 15ft. 6in. by 20ft. 6in., evap 12,000 Ib/hr., 











160 p.s.i 

TWO JOHN THOMPSON treble pass 9ft. 6in. by 
14ft. by 19ft., evap. 9500 Ib/hr., 120 p.s.i. 

THREE MARSHALL (GAINSBOROUGH) treble 
pass, 8ft. by 9ft. 6in. by 12ft., evap. 5000 Ib/hr., 
100 p.s.i 

TWO HARTLEY & SUGDEN treble pass, 7ft. 6in 
by 8ft. 6in. by 12ft. lin., evap. 3420 Ib/br., 100 p.s.i 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 


Telephone : Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS. 
Telephone : Pudsey 2241. 
E200 o 








ENGINEER 


Al ICTIONEERS & VALUERS 
HENRY BUTCHER 
AND CO 


Auctioneers, Valuers 
and Surveyors 





c Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W72. 


HOLBORN 8411 (8 lines) 


125 


AUCTIONEERS & VALUERS 


Established 1850 
WHEATLEY KIRK 
PRICE & CO, 


M. S. CHEAVIN, F.ALI 
G. E. GIBBS, F.A.L.PLA 


SURVEYORS, VALUERS 
and AUCTIONEERS _ of 
FACTORIES, PLANT and 


MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 





Established 1807 


FULLER, HORSEY 
SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10. LLOYD’S AVENUE, 
LONDON, E.C.3. 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 
conduct 
AUCTION SALES 
and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 








F Telephone Telegrams 
Telephone : ROYAL 4861 Monarch 3422 (8 lines) Sites, London 
E R 
By Order of the Minister of Supply 
GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 
1958 Main location fuctioneer 

December 15-19 Vehicles, machine M.O.S. Storage Depot, FULLER, HORSEY, 

tools and miscel- Royal Arsenal, Woolwich, SONS & CASSELL 

laneous stores, in- ; (Dept. L), 10, Lioyd’s 


cluding textiles, etc 


Large quantity of wooden 
trolleys 


January 14 Machine tools and 
laneous stores 


machines, etc.; BLISS 2500-ton presses, 


Tenders must be submitted by January 12 


Holborn, W.C.1. 





(Tel.: Royal 4861.) 
1959 
January 8 Miscellaneous stores, Gieneral Stores Sub - HARRISON & HETH- 
including Depot, Longtown, Near ERINGTON, LTD. 


Carlisle. 


(Sale at County (Dept.L), Botchergate 
Hall, Carlisle.) Carlisle (Tel.: 26292.) 
olding chairs and forms. Wooden and elevating 


Canvas covers, valises, hoidalls, water buckets and baths 
nails, screws, nuts, bolts, washers and rivets 
ing 14,000 hand saws, twist drills, spanners, 100,000 pick heads, taps and dies 
camp kettles, metal cookers, Flit sprayers, smiths’ portable forges ; 
packers and saddlers needles, cardboard cartons, etc 
Technical Stores Depot, 


miscellaneous stores Old Dalby, Melton Mow- (Dept. L) Norman 
bray, Leics. (Sale at Street, Melton Mowbray 
Melton Mowbray.) Leics. (Tel.: 3081.) 
January 20-21 Vehicles and miscel- Central Ordnance Depot, MIDLAND MARTS., 


Bicester, Oxon 


SALES BY TENDER 


1. HOT and COLD ROLLING MILLS, complete with scouring mills, roller tables, scaling 
12in 
lathes, drawing, stamping and tapering presses, etc 


Pickling and washing units, conveyors, charging 


2. Electric annealing furnaces with pickling and washing units 
horizontal double-ended batch type furnaces 
machines, Gibbons gas-fired walking beam furnaces, gas-fired tube furnaces, gas-fired con- 
tinuous conveyor type annealing furnace, gas producers, miscellaneous plant and equipment 
items 

Location : Landore, Swansea. 


APPLICATIONS (a) for catalogues for the auction sales should be made only to the auctioneers 
shown above (price of catalogues Is. 0d 

(b) for Tender Forms, stating which tender is required, should be made to the 

Ministry of Supply, Directorate of Disposals, First Avenue House. High 


Avenue, London, E.C.3 


Spike 


Miscellaneous hand tools, includ 


sailmakers 


SHOULER & SON, 


LTD. (Dept. L), Market 
Square, Bicester, Oxon 
(Tel.: 81.) 


stroke ; cropping shears, grinders, capstan 


Ajax electric furnaces 150k W 


P.O. only) 


Eig 3 














THE 





Enough Nickel for all needs— 


Plan ahead with IITON 


ENGINEER 








Dec. 12, 1958 


EVERY PICTURE TELLS 


Ww 


A NICKEL stTory 


Hygienically gleaming, long-life stainless 
steels for pots and pans and kitchen sinks 
make a happy domestic chapter in the nickel 
story. Yet such easy-to-clean corrosion- 
resisting nickel alloy steels are of even greater 
importance in industry. Aided by Mond 
experience, there are almost certainly 
problems that nickel could solve for you. Mond 
have the resources for research and development 
and supply technical publications for guidance 
in the choice and use of modern materials. 


LCHKE XK 


® THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, S.W.I 


TGA GN23A 





it’s as simple as this....and from stock 

















MAXIMum production 
—minimum outlay! 








When considering your next Conveyor, think of the advantages to be gained by 

installing inexpensive, rugged, long life Maxim Conveyor Units. 

@ All parts standardised and inter- 
changeable, making for simplicity 
in lengthening, shortening or re- 
erecting Conveyor. 


@ Costly designs, drawings and engi- 
neering time for building elim- 
inated. 


@ Easy erection by your own labour. 
Each part being clearly marked on 
** Easy to read assembly drawings.”’ 


@ Even when ordering small or 
medium size quantities, you get 
the advantage of large quantity 
production. 


We will be pleased te send you full details. 


CONVEYORS (ENGLAND) LTD, 


Crabtree Manorway, Belvedere, Kent. Phone: ERITH 4223 & 575). 
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PITCH PINE 


The engineer's Timber 
affording highest strength with natural durability 





Large sections a speciality 





MALLINSON & ECKERSLEY LTD., 


PITCH PINE SPECIALISTS 


23, BLANTYRE STREET, CHESTER ROAD, MANCHESTER I5 


TELEPHONE: DEANSGATE 5867-9 


TELEGRAMS: 


‘PITCH PINE’ MANCHESTER 














ROOF TRUSSES OR COMPLETE STEEL FRAMEWORKS FOR ALL TYPES ~] 
OF INDUSTRIAL BUILDINGS SUPPLIED ERECTED & SHEETED 








THE NORTHARC ORGANISATION LTD 


260 LANGHAM ROAD 


Tel BOWES PARK 


3757 


LONDON - N.15 
7548 











CE & C4 


(Leeds) Le. tephore: LEEDS 75305 









LAND ROAD. 
EEDS Il 











Riveters, Presses for 
Flanging, Bending 
and Straightening, 


Lead Pipe Extrusion, 
Baling Steel Scrap, 


Pumps, 
Accumulators, 


Deep Pressing, 


Wool, Cotton, 
etc. 





gata ete ac 
49, ict t. E.C. 
Telephone City 1546 





HYDRAULIC HINGED RIVETER 


1-6" to 3-0" Gap 


20 to 30 tons power. 
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It's alla 
Fabrication! 


1066—And William the Conqueror’s 
invading army had landed, bringing 
with them a large pre-fabricated 
castle, its timbers having been cut, , a ) 
shaped and assembled in France. EAS Fe 
Then it was dismantled, packed EE 
aboard the ships and by the evening of ~~. 
Invasion Day it had been completely — - 
re-erected near Hastings. 

Fabrications to us at Craufurds, however, mean 
Construction—building for the future with 
strength and dependability, using good ma- 
terials and fine workmanship. 














C { 





Large or small your fabrication problems can be our concern. 





Salt Bath 
Furnace 





Framework and covers on 
Large Capacity Universal 
Projector by Optical 
Measuring Tools Ltd. 








Vv 





3 compartment Silo in {” plate A 





For Fabrications in all shapes and sizes consult : iI i fo FA B RI ‘ | 
ae {8 & 


DENMARK STREET, MAIDENHEAD, BERKS. 
Telephones : 2585 PBX 
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/— CONTINUOUS PERFORMANCE 


HOW MUCH PRESSURE 
CAN A GOOD PUMP STAND? 


—As much as 7,000 p.s.i., and on a continuous duty 
basis if it is an ‘* Electraulic’’ In-Line Plunger Pump. 
Volumetric efficiency is consistently maintained at 96—98%,. 











The rugged all-steel construction of an ** Electraulic '* Pump combined 
with its design principles, ensure smoothness, efficiency & reliability. 


f 
— 





es 


scenic 


—and here’s how! 


SMOOTHNESS “ Electraulic”’ Power Unit of double and single pumps, driven 
The high speed motion of the pump plungers by a single motor. Individual pump sections may be of equal 
operating on a very short stroke at 1,§00 r.p.m. or graduated capacities and individually controlled. 
ensures low impulse delivery. The blanket of 
oil contained in the heavy steel housing lubri- 
cates all moving parts. 


EFFICIENCY 


The poppet type valves function without slip or 
cavitation, the plungers have a long precision fit 
in their cylinder bores. The net volume output 
is practically the same at “‘ maximum pressure ” 
as at “no pressure”. 


PUMP RELIABILITY 


Enables the press ram performance to be accu- 
rately predicted. There is virtually no valve 
slippage and the pump output does not change 
with variation in oil temperatures nor fluctuation 
in pressure. 




















Fully descriptive folder sent on request. 
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IN-LINE PLUNGER PUMPS 





Either single or double pump sections may 





TOWLER BROTHERS (PATENTS) 


RODLEY, NR. LEEDS, ENGLAND 







Tel: Pudsey 3125678 Grams: “‘ Electrolic’’ Rodley 
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Keelavite hydraulics are used 

in the experimental wind 

tunnel at the Royal Aeronautical 
Establishment, Bedford. 


HYDRAULICS FOR HEAVY DUTIES 


We at Keelavite are a team of experts in the design, 
installation and maintenance of complete hydraulic 
systems. We are ready to accept full responsibility for 
the proper working of all our installations, including 
all electrical or other control equipment. 

Not only this, we are the manufacturers of the largest 
range of hydraulic units in the United Kingdom. 

We are, of course, fully experienced in special applica- 
tions of hydraulic power for the heavy engineering 


industry. 


"e338 abe FHE RECOGNISED AUTHORITY 


Hydraulics — 


HEAVY ENGINEERING DIVISION 


KEEGtAVIITE mT ORaA UG & F-e:S LIMITED 
ALLESLEY COVENTRY Telephone Meriden 44] 





